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MENIERE'S SYMPTOM COMPLEX 

Its Relation to Chemistry, on Etiologic Study 

GRANT SELFRIDGE, MD 
SAN FRANCISCO 

T HE CAUSE of Meniere’s disease is unknown, so say the wise 
men of the medical profession It has been various!}' ascribed to 
disturbances of endocrine glands , infection , syphilis , low and high blood 
pressure , disturbances of the metabolism of salt, potassium, magnesium, 
iodine and calcium, deficiencies of ceitam vitamins (those responsible 
for spasm of blood vessels, as deficiency of thiamine, nicotinic acid or 
choline compounds), allergy, creatine-creatinine metabolism, and the 
action of the nondecarboxylated fraction of histidine-histamine No 
one, so far as I know, has attempted to relate the disease to disturbances 
of nutrition and thus to body chemistry This is the purpose m this 
paper 


VITAMIN DEFICIENCIES RELATED TO MENirRE’s DISEASE 

Since the appearance of the first edition of the work of Williams and 
Spies 1 on thiamine, in 1938, biologic and medical research have shown 
not only that degenerative changes occur in peripheral nerves but that, 
as Sure 2 aptly expressed it, “The Little Things m Life” have proved 
to be the big things m life and are helping to solve many of the com- 
plex problems with which man is beset today In nothing has this been 
found more important than m Meniere’s disease 

Covell, 3 studying the eighth nerve and the cochlea m lats guinea 
pigs and chicks, showed that histologic changes of the nerve and its 
ganglion cells (both cochlear and vestibular) resulted from deficiencies 
of the vitamin B complex and that they sometimes occurred m lesser 
degrees m other deficiencies Covell’s studies were made at my sug- 
gestion when I was investigating the subject of nerve and conduction 

1 Williams, R R , and Spies, T D Vitamme B, (Thiamin) and Its 
Use in Medicine, New York, The Macmillan Company, 1938 

2 Sure, B The Little Things m Life, New York, D Appleton-Century 
Company, Inc, 1937 

3 Covell, W P Pathological Changes in the Peripheral Auditory Mecha- 
nism Due to Avitaminosis, Laryngoscope 50 632-647 (April) 1941 , Vitamins 
and the Ear, ibid 51 683-691 (July) 1941 
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deafness Himwich 4 5 divided the vitamins into two groups those 
demonstiated to be necessary for the prevention of degenerate e changes 
of the central nervous sjstem and those not required for the main- 
tenance of nervous structures In the first group he included thiamine 
(vitamin Bj), nicotinamide, libofiavm, pantothenic acid and pjridoxme 
(vitamin B 0 ) , in the second, ascorbic acid and vitamins A, D and E 
Mellanby, 6 however, repoited that definite degenerative changes were 
produced by vitamin A-deficient diets not only m the central nervous 
system but also m the eighth nerve and that these changes in the nerve 
were not, m the early stages, due to pressure of new bone in the 
modiolus or elsewhere in the internal auditor} meatus Gladvs Emer- 
son, 1 * of Evans’ Laboiator}, stated that the latter and his co-workers 
have found that changes occur in certain peripheral nerves in vitamin 
E-deficient guinea pigs As another bit of evidence that vitamin 
deficiencies play an important role in the degenerative changes of the 
nervous system, Wolbach 7 stated, “No one vitamin is concerned with 
the maintenance of myelin ” Morsch 8 9 presented histories of 4 patients 
with typical symptoms of Meniere’s disease who also had svmptoms of 
deficiencies of both vitamin A and ascorbic acid He reported that an 
improvement was noted in the vertigo, tinnitus and deafness aftei 
intensive vitamin treatment 

The lelationslnp of the vitamin B complex and Meniere’s disease has 
been widely reported in the recent literature Harris and Moore ° 
were the first to leport They weie impiessed with the peculiar 
dietary habits of people with this disease who were almost all addicted 
to diets in which vegetables or carboh) drates were preponderant and 
had an inadequate intake of protein They treated 20 patients with 
large doses of thiamine hydrochloride No result was observed Then 
they used nicotinic acid Again there was no result Finally they 
combined both treatments, giving thiamine hydrochloride, 10 mg , night 
and morning, and nicotinic acid, 50 mg , five times a day With this 
treatment there was entire relief of tinnitus in 10 cases and almost 

4 Himwich, H E The Role of Vitamins m Brain Metabolism, \ Research 
Nerv & Ment Dis , Proc (1943) 22 33-41, 1943 

5 Mellanby, E J The Experimental Production of Deafness in Young 
Animals by Diet, J Physiol 94 380 (Dec 14) 1938 

6 Emerson, G Personal communication to the author 

7 Wolbach, S B Pathological Changes Resulting from Vitamin Defici 
encies, JAMA 108 7-13 (Jan 3) 1937 

8 Morsch, P Vitamin Therapy of Meniere’s Disease and Other Disorders 
Accompanied by Tinnitus and Vertigo, Acta oto-laryng 27 629-637, 1938 

9 Harris, H E , and Moore, P M , Jr The Use of Nicotinic Acid and 
Thiamin Chloride in the Treatment of Meniere’s Syndrome, M Clin North 
America 24 533-542 (March) 1940 
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entue lelief in the other 10 Seventeen patients were entnely relieved 
of vertigo, and the othei 3 had sufficient relief to be able to return to 
their work Harris, 10 m a letter dated Feb 28, 1944, stated 

We are still using thiamine hydrochloride, 10 mg, three times a day' 
and nicotinic acid, 100 mg , three times a day, for an initial period of five months 
I find the vast majority are relieved of their dizzy spells m from two to six 
weeks, and as the vertigo subsides, the tinnitus decreases in intensity As our 
series of cases progresses, and we now have over 500, I believe that the nicotinic 
acid with the marked peripheral vasodilatation caused by it, is the chief factor 
of their relief 

Guggenheim, 11 leferring briefly to Menieie’s syndrome, cited the 
finding of Somyngi that in allergic states theie is depletion of potassium 
salts in the cells and mciease of these salts in the body fluid and that 
the depletion is corrected through administration of potassium and 
insulin He also mentioned a case in which petechial hemorrhages and 
presence of blood in urine and stool suggested the possibility that 
permeability of the stria vascularis, increased through deficiency of 
ascorbic acid, was a cause of Meniere’s disease He stated further that 
the most important agent m the pievention of neural degeneration in 
Meniere’s disease is the vitamin B complex, i e , thiamine and nico- 
tinic acid 

Atkinson 12 contributed a thorough and satisfactory review of the 
subject He concluded that allergy and histamine sensitivity accounted 
foi 20 per cent of his cases and that the remaining 80 per cent, cases 
in which the patient was nonsensitive, were related to lack of nicotinic 
acid In 69 of 108 cases data were available for analysis Relief of 
vertigo was repotted in 32 cases He considered the disease the result 
of a constriction of the vascular supply In a letter dated Feb 14, 
1944, he wrote 

I have just completed another papei on my results in 110 patients treated 
with nicotinic acid In this series the tinnitus was removed entirely in 13 cases 
(12 per cent) and improved in 42 (40 per cent) Thus, in half the cases one 
can achieve an appreciable improvement in this symptom 

Cooper 13 emphasized the effects of choline compounds, which cause 
dilatation of the vessels supplying the viscera m mammals, and referred 
to Starr’s report of lelief of vertigo in 1 patient, suggesting that choline 

10 Harris, H E Personal communication to the author 

II Guggenheim, L Treatment of Deafness, Laryngoscope 50 773-7 83 \ 
(Aug ) 1940 

12 Atkinson, M Diagnosis and Treatment of Meniere’s Disease, Arch 
Otolaryng 37 40-53 (Jan ) 1943 

13 Cooper, M J Clinical Observations on the Effect of Choline Com- 
pounds m Neurological Disorders with Special Reference to Meniere’s Syndrome, 
Am J M Sc 195 83-88 (Jan ) 1938 
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compounds might be of -value in the treatment of Meniere's disease ' 
He reported that 6 patients who had taken methacholine chloride 
U S P by mouth showed definite improvement or complete dis- 
appearance of tinnitus and veitigo, especially if the drugs weie taken 
prophylactically or during the period of attack 

Adams 14 1 elated deficiency of ascorbic acid to asthenia and Memeie’s 
disease, in both of which there are apt to be autonomic imbalance and 
vasomotoi disturbances He observed several cases in which ascorbic 
acid was absent from the mine, probably because of lack of this vita- 
min in the diet, and in which the condition was improved or entireh 
relieved by an increased intake of fruit and food containing ascorbic 
acid He icferred to O’Dell’s suggestion that lack of this vitamin was 
a frequent cause of Meniere’s syndiome In several cases Adams used 
some of the factors of the B complex in addition to ascorbic acid 

Because the lack of sufficient amounts of the vitamins, paiticularh 
of thiamine, nicotinic acid, riboflavin, pantothenic acid and pvridoxine 
plays an important lole in the aging process, one is justified in stating 
that Meniere’s disease is a function of the aging process Talbott and 
associates, 10 in a tabulation of 33 cases, showed that the patients were 
all 50 years old or older In my studies, all the patients with eighth 
nerve deafness who were 40 yeais of age and over showed definite loss 
of high tones, severe in most of them In all the cases the urine show ed 
thiamine and nicotinic acid definitely low, in half the cases it showed 
porphyrin increased When the eyes were checked for dark adaptation 
by Dr Evelyn Blanchard with her "reginometei,” the results were out 
of line in nearly all cases 10n Many of the patients were 60 years of age 
and ovei It should not be forgotten that the aging process frequently 
begins in early childhood and not infrequently before birth Stieghtz 10 
made the comment that premature development of the changes of 
senescence in one or more organs might well be caused by particular 
dietary deficiencies of the parents and that the genatnc, anatomic and 
functional changes of the thyroid, pituitary and adienal glands may be 
influenced by heredity, by the nutrition of the parents at the time of 
conception and by the nutrition of the mother before and after birth 
The far reaching effect of nicotinic acid deficiency, foi instance has 

14 Adams, J Meniere’s Sjndrome and Avitaminosis, J Larvng & Otol 
54 256-258 (May) 1939 

t 15 Talbott, J H , Brown, M R , Coombs, F S , and Consolazio, W V 
Electrolyte Balance of Blood in Meniere’s Disease, Proc Soc Exper Biol & 
Med 38 421-422 (April) 1938 

15a The “regmometer” is thought to be an improvement over the biopho- 
tometer in use at that time 

16 Stieghtz, E J Geriatric Medicine, Philadelphia, W B Saunders Com- 
pany, 1943 
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been depicted graphically by Frostig and Spies 17 and others Sebrill, 
of the United States Public Health Service, m his histologic study of 
Jukes’s rats, deficient m pantothenic acid, stated that both the adrenal 
cortex and the gonads showed beginning atrophy of cells It is interest- 
ing that a few human subjects whom two genitourinary specialists of 
San Francisco treated with large doses of pantothenic acid (100 mg 
daily intravenously) appeared to experience restorative effects m their 
flagging sex life 

The experimental dog, Benny, of Morgan and Simms 18 (fig 1) 
shows an aging piocess induced by dietary measures that may have a 
definite analogy to that of human life At the age of 6 weeks this dog 
was restricted to a diet deficient m pantothenic acid, nicotinic acid and 
some other factors, unknown He showed considerable irregularity of 
gait, especially in the hindlegs, suggesting some disturbance of the 



Fig 1 — This dog shows the aging effect of a deficiency of pantothenic acid, 
nicotinic acid and other factors of the vitamin B complex The experiment was 
reported by Morgan and Simms 18 


vestibular apparatus The aging process was evidenced by changes of 
posture, increasing grayness of hair, increasing ptosis of belly muscles 
and finally inability to stand erect The dog died at the age of only 
3 years , the average life span of a cocker spaniel varies from 8 to 
12 years Inasmuch as this dog’s diet was normal except for the lack 
of pantothenic acid, nicotinic acid and some other factors, unknown, it 
seems obvious that the aging appearance and the pathologic changes are 
related to the missing factors The autopsy report showed that the 
principal organ involved was the adrenal cortex 

17 Frostig, J P, and Spies, T D The Initial Nervous Syndrome of 
Pellagra and Associated Deficiency Diseases, Am J M Sc 199 268-274 (Feb ) 
1940 

18 Morgan, A F, and Simms, H D Graying of Fur and Other Distur- 
bances in Several Species Due to Vitamin Deficiency, J Nutrition 19 233-250 
(March) 1940 
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This bungs to mind tlu* i elation of pantothenic acid deficiency and 
fatly mfiltiations and the possibility th.it the fatty substance may be 
cholesterol Oakey ,D has ahead) demonstrated that pantothenic acid 
is 1 elated to cholesterol in the production of dietary gallstones It 
is known that choline is related to fatty liters and is a vasodilator 
substance, as is also nicotinic acid, hence these thiec substances mat 
be definitely i elated to Menicic’s disease, and perhaps to certain cardio- 
vasculat diseases Ceitamly, these substances arc present in inadequate 
amounts in some of the aging people tthont T hate obscrtecl in nit 
studies of eighth nerte deafness 

\LLI RGY \S \ CtbS! Ol Ml Ml UP S St NDItOMI 

Giote- 0 has giten the impression that most eases of Meniere’s dis- 
ease can be classified as cases of allergy ffc stated that ntany patients 
present e\tra-auial symptoms headaches tasomotor rhinitis, chilly 
sensations gastrointestinal symptoms faturalnhtt, insomnia and loss of 
memory and often hate mticatias 

Dean 21 has shown a definite leaning touaid allergy He reported 
2 eases One patient teas sensitne to setcral foods, tthich were remoted 
from his diet While this improted the tertigo, more complete relief 
was not obtained until the infected tonsils ttcrc removed IIis second 
patient teas sensitive to, staphylococcus Injections t\ere helpful but 
it was necessaiy to icmovc an infected adenoid and to correct a low 
basal metabolic rate with thyroid befoie a satisfactory result could be 
obtained 

AMINO ACIDS 

Histamine is a noncarboxylated fi action of the ammo aud histidine 
Abandoned bv its principal sponsors, Longcope, Haskm and Dwyer, of 
New York, it yvas resurrected, after nearly twenty-fne years be 
Horton 22 before the Clinical Congress of the American College of 
Surgeons in Chicago in 1940 and has been written about favoiabh 
especially by Grove 20 and Atkinson, 12 in relation to Meniere’s disease 

Recently' Horton and associates 23 stated that they had used histamine 
successfully in a large senes of cases of multiple sclerosis It is their 

19 Oakey, R Gallstone Formation and Intake of B-Vitamins in Cliolestcrm 
Fed Guinea Pigs, Proc Soc Expcr Biol &. Med 51 349, 1942 

20 Grove, W E Evaluation of Meniere Svndrome, Ann Otol , Rhin S. 
Laryng 50 55-69 (March) 1941 

21 Dean, L W, Jr Meniere’s Syndrome, Internat Clin 3 231-234 (Sept) 
1941 

22 Horton, B T The Use of Histamin in Meniere’s Disease, Surg, G\nec 
& Obst 72 417-420 (Feb ) 1941 

23 Horton, B T, and others Treatment of Multiple Sclerosis by Intravenous 
Administration of Histamine, JAMA 124 800-801 (March 18) 1944 
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opinion that the prompt impiovement that follows histamine therapy 
probably results from the vasodilatation produced in the central nervous 
system In the discussion of this paper, Wagener apparently questioned 
the findings, saying that the cases were follow ed foi only fifteen months 
and that it would take at least five years to evaluate fully the effects of 
this tieatment Squier expiessed the belief that with most alleigic 
conditions histamine therapy would prove disappointing He stated 
that he had seen 2 patients who had been given intravenous injections 
of histamine phosphate elsevdiere and who had relapses during such 
therapy These discussions show that medical opinions as to the value 
of histamine vaiy greatly but that the majonty of physicians who have 
reported on the use of histamine do not considei that it tells the whole 
stoiy 

Coi des 24 has show n that histamine can cause both a’ terial spasm 
and increased permeability of capillaries He stated that histamine or 
histamine-like bodies circulating in the blood and their action on hyper- 
sensitive arterioles and capillaries can account for all the lesions qsually 
attributed to cold, focal infection and allerg} , that the pathologic changes 
are all due to spasm of smooth muscle and increased permeability of 
capillaries with resultant anoxia of capillaries and tissues This consti- 
tutes further evidence that the leactions obsened in the various allergies 
have fundamental causes other than piotem sensitivity, which still 
remain to be identified 

INFLUENCE Or THE ELECTROLYTES 

Mygind and Dederdmg 25 have advanced the theor> that the symp- 
toms of Meniere’s disease, including tinnitus, are due to disturbance of 
the metabolism of water and that relief may be obtained by eliminating 
salt and water through perspiration and urination, stimulated by the 
use of pilocarpine oi mersalyl Tinnitus was not much affected 
Cawthorne and Fawcett 26 reported that tinnitus, vertigo and, to a lessei 
extent, deafness were improved by diminishing the intake of fluids and 
that vertigo and deafness were made worse immediately when the 
intake of fluids was increased but weie not greatly influenced by increas- 
ing the salt m the diet 

24 Cordes, F C The Use of Vasodilators in Acute Fundus Disease, Am 
J Ophth 26 916-927 (Sept ) 1943 

25 Mygind, S H , and Dederdmg, D Clinical Experiments with Reference 
to the Influence of Water Balance on the Ear, Ann Otol , Rhin & Laryng 47 
360-369 (June) 1938 

26 Cawthorne, T, and Fawcett, J Fluid Balance in Meniere’s Disease, 
Lancet 2 1404-1409 (Dec 17) 1938 
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Talbott, Brown, Coombs and Consolagio, 10 and in a later report 
Talbott and Brown, - r presented a careful laboratory study of the con- 
centration of the acid-base constitution of the blood serum, including 
total fixed base, sodium, potassium, calcium, chloride, total carbon 
dioxide, phosphate, piotein and nonprotem nitrogen They expressed 
the belief that potassium salts are of far greater importance than sodium 
salts, which are implicated m the theory of Furstenberg, and that 
neither hydration nor alkalosis nor elevated serum sodium is a neces- 
saiy accompaniment of Meniere’s disease Their chart indicates that 
the sodium-potassium ratio is definitely out of line, which should 
furnish a reason for then choice of therapy They intimated that if 
the present laboiatoiy methods of microbiologic and other studies of 
the blood for the members of the vitamin B complex (thiamine, ribo- 
flavin, nicotinic acid, nicotinamide, pantothenic acid, pyridoxme, biotin, 
inositol, para-aminoben/oic acid, adenylic acid, choline and folic acid), 
as well as for ascot bic acid and the tocopherols, were available much 
more would be known of the bod} chemistry 

Yosluza treated tinnitus with magnesium sulfate lie made no 
mention of Meniere’s disease, but Shick stated that these salts have 
a diuretic effect and exert an influence on the entire central and 
peripheral nervous system, affecting the \asomotor mechanism espe- 
cially m the vestibular area According to Sherman, 30 magnesium salts 
enhance the activity of the enzymes known as phosphatases and assist 
at certain stages m the metabolism of carbohydrates 

Little mention has been made of calcium being used m the treat- 
ment of Meniere’s disease Brunner 31 mentioned the use of calcium 
and iodine In a letter dated Feb 16, 1944 he said that he still used 
them in tinnitus and thought he obtained results, however, he seemed 
somewhat doubtful Apparently his use of these substances has been 
empiric and not based on any laboratory studies The constant shifting 
of the electrolytes is such that many detei mmations w'ould be necessary 
over a period of weeks before the true picture would be known 

27 Talbott, J H , and Brown, M D Meniere's Syndrome Acid-Base 
Constituents of the Blood, Treatment with Potassium Chloride, JAMA 
114 125-130 (Jan 13) 1940 

28 Footnote deleted by the author 

29 Schick, A Treatment of Meniere’s Syndrome with Magnesium Salt, 
Ann Otol , Rhm & Laryng 52 45-51 (March) 1943 

30 (a) Sherman, H C Chemistry of Food and Nutrition, New York, 

The Macmillan Company, 1941 (f>) McCance, R A , and Widdowson, E M 

The Chemical Composition of Foods, Medical Research Council, Special Report 
Series, no 235, London, His Majesty’s Stationery Office, 1940 

31 Brunner, H Meniere’s Syndrome, Laryngoscope 49 877-911 (.Oct ) 1939 
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THE ENDOCRINE GLANDS 

Drury 32 observed in 568 cases of Meniere’s syndrome that the 
pituitary gland was disturbed m 289, the thyroid gland m 148, the 
gonads m 119 and the adrenal cortex m 12 In the detailed study of 
4 cases, classified as cases of Meniere’s disease due to hypothyroidism, 
he gives an excellent exposition of the accompanying symptoms 

Werner 33 simply mentioned that tinnitus and vertigo may occur 
without causative lesions (no cardiovascular lesion) This is not an 
uncommon situation at the approach of, during and after the menopause 

Lisser, 34 in a letter dated March 28, 1944, stated 

I have had a good friend, a man of 60 years, undei observation in the last 
two years, who had had three characteristic attacks of Meniere’s disease prior 
to getting established on a proper maintenance dose of thyroid He had a low 
basal metabolic rate, although he had no obvious symptoms or signs of hypo- 
thyroidism He required S grains [0 32 Gm ] daily to maintain his rate at a 
normal level, and now for fully one and one-half years he has had no further 
attacks 

Selfridge 35 studied basal metabolic rates, hemoglobin content, intake 
of vitamin B complex, excretion of porphyrin (in urine), type of tinnitus 
and nature of catamenia in a series of patients with Meniere’s syndrome 
The basal metabolic rate was out of line in most of them Most of the 
patients were markedly improved by the use of several vitamins, estro- 
genic substances and thyroid when these were indicated A recent 
review of the subject indicates that pseudo Meniere’s disease is not 
uncommon m younger persons, that it is often present in women during 
the menopause and that in the treatment of the latter the use of multi- 
ple tocopherols, as suggested by Spies, particularly m cases of non- 
orgamc tinnitus, is not to be forgotten 

Little has been said on the subject of ammo acids and their impor- 
tance in the general metabolic picture, but Holt, 36 in a paper presented 
at the Cleveland meeting of the American Chemical Society, in 1944, 
emphasized the importance of tryptophane, argmme, valme and methio- 
nine m warding off certain signs of senility, i e , baldness, decay of 
teeth, anemia, cataract, permanent bloodshot appearance of the eyes, 
degeneration of the gonads in the male and reproductive failure m the 
female 

32 Drury, D R Syndrome Complex, New England J Med 220 170-173 
(Jan 24) 1939 

33 Werner, A A Ovarian Hypofunction and Afunction, m Endocrmologv 
Clinical Application and Treatment, Philadelphia, Lea & Febiger, 1937, pp 
239-240 

34 Lisser, H Personal communication to the author 

35 Selfridge, G Chronic Progressive Deafness with Special Reference to 
Estrogenic Substances, Ann Otol , Rhm & Laryng 49 52-55 (Aug ) 1940 

36 Holt, L E, Jr Elixir of Youth in Protein, Science News-Letter, 
April 15, 1944, pp 252-253 
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It has alrcad) been shown that the active chemical agents of the 
endocrine glands are proteins — amino acids — but the chemical formulas 
of the six active fi actions of the anterior lobe of the pituitaiy gland are 
unknown Much studying has been done but it may continue for 
generations before the foimulas are worked out The formulas of most 
of the amino acids and of the vitamins have been published, and the 
chemical setups of all foods and beverages hate been published by 
Sherman aon and McCancc and Widdow son 80,) 

It is agreed that the chemical actions, reactions and interactions 
occurring in the human body are controlled by the endocrine glands and 
that the pituitary gland, especially the anterior lobe with its six knowm 
fractions, controls all the other glands The thyroid gland ranks first 
in the control of the metabolic processes, including that concerned with 
water, and the adrenal cortex appeals to have a controlling action on 
most of the electroh tes and also on se\ eral of the vitamins The gonads 
should not be ruled out, especially as the menopause approaches and 
emotional factois appear Even at other ages of life tinnitus and sensa- 
tions of dizziness are influenced by estrogens and also b) androgens 

Carbohydrate when conveitcd to dextrose is the most important 
chemical substance m cerebral metabolism The first studies of this 
conversion, by Peters , 37 of Oxford, England, implicated thiamine as 
the principal factor in the process b\ which dextrose is comerted 
through the intermediary of pyruvic acid to lactic acid but it is now 
considered that thiamine, riboflavin, nicotinic acid and ascoibic acid are 
the principal factors in carbohydrate metabolism, and this combination 
especially with choline added, is believed to influence fat metabolism 
also In addition to this action on carbohydrates and fats, investigators 
ate beginning to believe that these substances have an important influ- 
ence on the vasomotor system Long , 38 in Ins discussion of carbo- 
hydrate metabolism and its relation to the endocrine gland system, gate 
the definite impression that while the anterior lobe of the pituitaiy gland 
is the great controller, all the glands are involved in the process of 
carbohydrate metabolism Elvehjem 30 pointed out that thiamine, as 
such, inhibits the action of cholinesterase, especially when the dosage of 
thiamine is at high levels Thus, some of the symptoms associated with 
thiamine deficiency may be correlated with a decreased acetylcholine 
content of certain tissues of the body as w r ell as with an increased 
pyruvic acid content 

37 Peters, R A The Biochemical Lesion in Vitamin B Deficiency, Lancet 
1 1161-1164 (May 23) 1936 

38 Long, C N H , in Duncan, G G Diseases of Metabolism, Philadelphia, 
W B Saunders Company, 1942, pp 19-71 

39 Elvehjem, C Relationship of Enzymes to Deficiency Nutritional Defici- 
encies, Baltimore, Williams & Wilkins Company, 1943 
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WATER METABOLISM 

This subject apparently is confusing, since Dederding and Fursten- 
berg, and their groups, have held that Meniere’s disease is linked with 
water binding and sodium chloride, while Talbott and his co-workers have 
concluded that it is related to potassium salts Goldzieher 40 pointed out 
that the actual requirements of the body and the amount of watei 
retained are almost independent of the intake of water and yet aie 
subj'ect to both environmental and endocrine influences, and that the 
presence of such ordinary cell constituents as sodium salts, certain 
chlorides and carbohydrates is known to increase the avidity of the 
tissues for water The posterior lobe of the pituitary gland plays a 
definite role m the control of watei metabolism m cases of diabetes 
insipidus, and the thyroid gland has a definite part m the control of 
water and salt metabolism, especially in cases of myxedema Likewise 
the adrenal cortex, often called the gland vital for life, has an important 
lole to fulfil not only as a controller of water balance but also as the 
probable controllei of several of the electrolytes — sodium, potassium and 
perhaps others In addition, it has some influence on the members of 
the vitamin B complex and on ascorbic acid Deficiency of pantothenic 
acid definitely influences the adrenal cortex, and Sebrell noted atrophy 
of the cortical cells as well as of the gonads Gower 41 linked riboflavin, 
pantothenic acid and possibly some other vitamins of the B complex to 
water metabolism Dr Marjorie M Nelson, of the department of bio- 
logical research of the University of California, told me that animals 
deficient m pantothenic or in nicotinic acid showed definite evidences of 
dehydration, and Lepkovsky, of the department of poultry research of the 
University of California, told me that animals deficient in pyridoxme 
were avid for water These various findings are but suggestions that 
in Dederdmg’s and especially in Furstenberg’s cases the symptoms 
might have been controlled by other means than ammonium chloride and 
salt-free diets 

Tobey 42 closed an excellent review of the medical treatment of 
Meniere’s disease with these words 

It is apparent that studies in water and mineral metabolism ha\e 
yielded definite results, and still offer a fertile field for investigation Develop- 
ment m our knowledge of vitamins shows promise of increasing influence in the 
treatment of Meniere’s disease 

40 Goldzieher, M Biological Aspect of Constitution, A Research Nerv & 
Ment Dis , Proc (1933) 14 122-137, 1934 

41 Gower, S Water Metabolism, Proc Soc Exper Bio! &. Med 49 
691-692 (April) 1942 

42 Tobey, H G Medical Treatment of Meniere’s Disease, Surg, Gjnec 
& Obst 72 425-430 (Feb ) 1941 
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PSYCHOSOMATIC AND WLATIILR PROBLEMS 

Psjchosomatic conditions and physical stresses imposed by changes 
of weather have a bearing on the subject of tinnitus, whether this occurs 
singly or as a symptom of Memeic’s disease, and are mentioned by 
Fowler in lus recent study of tinnitus, but with not enough emphasis, 
m my opinion, on the psychosomatic picture Apparently, little atten- 
tion has been paid to emotional factors in pseudo Meniere's and real 
Meniei e’s disease Weiss and English 43 related tinnitus to anxiety 
states, sexual tension and disease of blood vessels, and stated that the 
tinnitus is vastly increased if there is any degenerative involvement 
of the eighth nerve, and that suggestive treatment is m ordei 

Kerr,'" since World War I, has written at some length on anxiety 
states He mentioned that patients suffering from anxieties presented 
symptoms and signs of tetany associated with hyperventilation In a 
recent conversation he mentioned having seen several more cases of 
Meniere’s disease since publishing his first aiticle, and emphasized the 
need of a study of the acid-base balance in all cases He expressed the 
belief that a laige proportion of people consulting phjsicians since 
World War I and during the present world crisis are victims of 
anxiety states with symptoms that simulate those of serious organic 
diseases Hence the study of psychosomatic medicine and geriatrics 
should be followed intensively by those really interested in improving 
the health and well-being of patients consulting otolaryngologists 

Another factoi, and a potent one, influencing these psychosomatic 
conditions has been set forth in a convincing maner by Peterson and 
Mills In 1934 Peterson 40 discussed at some length the season of the 
year and the effects of cold, and mentioned that in Meniere’s original 
case the first episode occurred on Dec 28, 1860, and another on 
February 6, during the winter months He considered further the 
relation of abnormal water balance and defective vasomotor function, 
hearing as affected by heat and cold and the close integration of 
Meniere’s syndrome, migraine, epilepsy and psychoses He seemed to 
think Meniere’s syndrome is frequently initiated with meteorologically 
induced vascular spasm and that the acute attacks have a tendency to 
occur in the later winter and early spring months, when polar infalls 
(cyclonic types of weather) are apt to occur The type of arterial 

43 Weiss, E , and English, O Psychosomatic Medicine, Philadelphia, W 
B Saunders Company, 1943, p 475 

44 Kerr, W J Some Physical Phenomena Associated with the Anxiety 
States and Their Relation to Hyperventilation, Ann Int Med 11 961-992 (Dec.) 
1937, Treatment of the Anxiety States, JAMA 113 637-641 (Aug 19) 1939 

45 Peterson, W F The Patient and the Weather, Ann Arbor, Mich , 
Edwards Brothers, 1934, vol 2, p 489 
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spasm referred to by Selfridge m two recent articles 46 is similar to the 
type due to polar mfalls 

Mills 47 told a fascinating story of the life of man as affected by 
climate and meteorologic factors and showed that the Chinese, because 
of the lack of cyclonic weather and because of a diet consisting largely 
of soybeans, do not have arteriosclerosis and coronary disease He 
pointed out the various factors involving, m particular, the peoples of 
the United States He stressed the observation that > many symptoms 
in people, and bad moods and many actions of both animals and human 
beings are definitely related to “falling barometers ” He stated that the 
exact mechanism by which such weather changes affect human beings 
in so many ways is not yet known, then he added 

Peterson believes it is all due to a shifting chemical balance in the 
blood and body tissues Other preliminary findings indicate that our 

tissues take up more water at such times, and a resulting slight swelling of the 
brain may upset us emotionally 

SUMMARY 

I have repeatedly pointed out that deafness (and this includes 
Meniere’s disease) is not caused by any one thing but is related to 
all the factors involved in growth, i e , endocrine products, electrolytes, 
amino acids and vitamins, including vitamin A Guggenheim , 11 while 
he advocated that vitamins D and A be used along with ascorbic acid 
and the vitamins of the B complex in the treatment of other forms of 
deafness, did not advise that they be used in the treatment of eighth 
nerve involvement Gladys Emerson 6 stated that Evans and his 
co-workers have shown that guinea pigs born of parents slightly defi- 
cient in tocopherol (vitamin E) and themselves quite deficient at birth 
apparently made a complete recovery, provided this factor was admin- 
istered within fifteen days In my experience, patients with eighth 
nerve deafness who had only a slight loss of high tones recovered the 
loss m a few weeks with the use of thiamine and nicotinic acid, whereas 
patients who had an abrupt loss m the audiometric curve did not 
show any recovery Babbitt emphasized the well known fact that when 
the nerve is badly damaged the pathologic process cannot possibly be 
reversed by any use of endocrine substances, vitamins, electrolytes or 
ammo acids He mentioned the brilliant studies of Crowe and associates 
on the loss of perception of the higher tones in children due to tubal 
stenosis and stressed the importance of preventive measures (radium , 
treatment of adenoid remnants) , failure to treat such conditions m 

46 Selfridge, G Arterial Spasm and Fat Metabolism Their Relation to 
Certain Diseases and to Certain Members of the Vitamin B Complex, California 
& West Med 62 163 (April) 1945, Ann Otol , Rhm & Larvng 54 384-389 
(June) 1945 

47 Mills, C Climate Makes the Man, New York, Harper & Brothers, 1942 

48 Footnote deleted by author 
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childien may mean high tone deafness in the aging penod of life 
Babbitt made the statement th.it in the management of aging ears the 
three most troublesome conditions are deafness, vertigo and tinnitus, 
inevitably present m the complex Meniere’s sjndrome To all this 
I subscribe, bearing in mind, ho\\e\er, that all aged patients are not the 
victims of pseudo 01 real Meniere’s disease and that a small percentage 
of those who Suffer ftom these diseases can be relieved when the proper 
chemical therapy is worked out To determine deficiencies of the diet 
one must have a complete list of the foods eaten each day m a period 
of one week, detailing the quality and the quantit) of each food In 
addition a thorough phjsical examination should be made, and the 
usual laboratory studies, including deteinunations of the blood levels of 
all vitamins, electrolytes and some ammo acids A large part or even 
the whole, of the etiologic pioblem including the ioIc of the adenoids, 
is defimtel) related to dietaiv deficiencies, which can explain the con- 
tinued infection of this tissue Blockage caused bj tubotv mpamc tissue 
is defimtel)' 1 elated in many cases to libofiavm deficiencv Covell 3 

I 



Fig 2 — These rats arc about to have a definite attack of vertigo, the cause 
of which is a deficiencv of thiamine 

has shown that this blockage is present just at the point where the 
eustaclnan tube enters the middle ear I have noticed that m patients 
wnth this type of eai who also complained of stuffy nose and postnasal 
drip, mucoid in chaiacter, with no pus present, improvement followed 
administration of riboflavin (30 mg daily) oi a -vitamin B complex 
preparation with vitamin A and ascorbic acid added 

Crow'e, discussing an article by Altman and Fonder Jr ,* 9 mentioned 
having observed 1,000 cases of Meniere’s disease, and wrote, m an 
article in Medicine, that patients wnth this disease are extraoi dinarily 
free from general systemic disorders, such as cardiorenal disease, 

* arteriosclerosis, focal infections and allergies He did not obtain satis- 
factory results with histamine and nicotinic acid and concluded that 
surgical division of the labyrinthine branch of the eighth nerve w'as the 
only procedure that offered relief fiom the terrible vertigo However, 
Talbott, 15 of the Massachusetts General Hospital, has not advocated 

49 Altman, F, and Fowler, E P, Jr Histological Findings in Meniere’s 
Symptom Complex, m Bothman, L, and others The 1943 Yearbook of Eye, 
Ear, Nose, and Throat, Chicago, The Year Book Publishes, Inc, 1943, p 403 
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surgical procedures since his adoption of the use of potassium chloride, 
and Davis, of the Cleveland Clinic, said m a letter of recent date that 
the neurologic surgeons of that clinic have not divided the nerve since 
the decision to try diets and administer thiamine hydrochloride and 
nicotinic acid in large doses over periods of months Five hundred cases 
have been studied since their first 20 cases m which such treatment 
was given were reported in 1940 * 

In the laboratory studies of blood chemical and dietary deficiencies, 
pantothenic acid was determined by the method of Strong, Feeney and 
Earle, 50 riboflavin by the method of Snell and Strong, 51 and nicotinic 
acid by the method of Krehl, Strong and Elvehjem 52 Other suggested 
laboratory procedures are the determination of the basal metabolic rate, 
the complete blood sedimentation rate, vitamin A and carotene, ascorbic 
acid, cholesterol, sulfobromophthalem sodium, chlorides, sodium, potas- 
sium, calcium, phosphorus, blood sugar, urea nitrogen and, when 
possible, chohne-tocopherols, trace minerals, special ammo acids and 
acid-base balance 

COMMENT 

The principal treatments advocated for Meniere’s disease are 

1 Surgical section of the labyrinthine branch of the eighth nerve 

2 Those related to the metabolism of salt and water 

3 Those related to the metabolism of potassium 

4 Those related to the use of certain vitamins, especially thiamine 
and nicotinic acid, nicotinic acid alone, and a member of the 
group of choline compounds (choline is now known as a fraction 
of the B complex) 

5 Those related to the use of histamine 

A review of the recent literature gives the impression that the most 
favorable results have followed the use of several of the vitamins 
Apparently, since the use of electrolytes, vitamins or endocrine sub- 
stances began, surgical intervention has lost its popularity Since the 
vitamins and the endocrine substances are so closely allied, as shown by 
their chemical formulas, it hardly seems preposterous to make the claim 
that Meniere’s disease is a chemical problem still requiring further 
study if and when more is known of the rare minerals and the recent, 
almost unknown factors added to the list of vitamins, and that it is 
related to nutritional and environmental factors 

1000 California Street 

50 Strong, F M , Feeney, R E, and Earle, A Pantothenic Acid Indust 
& Engin Chem (Anal Ed ) 13 561, 1941 

51 Snell, E E, and Strong, F AX Riboflaiin, Indust & Engin Chem 
(Anal Ed ) 11 346, 1939 

52 Snell, E E , and Wright, L D Microbiological Method for Determination 
of Nicotinic Acid, J Biol Chem 139 675-686 (June) 1941 



FOREIGN BODIES OF THE EXTERNAL AUDITORY 
CANAL CAUSING OTITIS MEDIA 


KINSEY* M SIMONTON, M D 

ROCHESTER, MINN 

F OREIGN bodies impacted m the external auditor} canal or the 
middle eai may be of serious nnpoitance Any object small eno»gh 
to enter the external auditor} canal is a potential foreign bod} in this 
location Foreign bodies enter the external auditor} canal by act of the 
person concerned, by carelessness and by accident Small objects such 
as seeds, beads, rubber erasei s from pencils, steel springs, balls of paper 
or stones may be placed in the ear by children at pla} A.dult persons 
m misguided therapeutic efforts scratch the external auditory canal 
with match sticks, toothpicks and hairpins Cotton pledgets and gauze 
wicks placed in the external auditory canal by patient or ph} sician mat 
be forgotten and left in the canal, as may rubber ear plugs used b) 
swimmers One patient has been seen at the kIa\o Clinic in whom a 
cast of plaster of pans became lodged against the tjmpamc membrane 
while an impression was being made foi the ear piece of a hearing aid 
Flying insects are the most frequent of the foieign bodies which entei 
the ear by accident Workmen aic subject to having flying bits of 
plaster, drops of paint, w r ood chips or small stones enter the ear Gaso- 
line or oil may enter the ears of automobile mechanics Bits of straw' 
and the seeds of foxtail grass are found in the ears of farmers Cerumen 
that has become dry and hard acts as a foreign body 

The tympanic membrane is damaged by relatn ely few of the foreign 
bodies which enter the external auditory canal Injuiy of the membrane 
results from (1) trauma inflicted direct by the entering foreign bod}, 
(2) caustic or irritating action of the foieign matter, (3) prolonged 
contact of the foreign body with the drum and (4) tiauma incurred 
during attempts at removal of the foreign body 

DIRECT TRAUMA 

Perforation of the tympanic membrane occurs occasionally when 
the external auditory canal is scratched with a match stick or a similar 
object which is inserted too far into the canal The extreme sensitivity 
of the external auditory canal is nature’s best piotection against this 

From the Section on Otolaryngology and Rhinology, Mayo Clinic 
Presented at the meeting of the Minnesota Academy of Ophthalmology and 
Otolaryngology, Rochester, Minn , May 16, 1947 

16 
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accident The sharp pam incident to perforation of the tympanic mem- 
brane causes immediate removal of the foreign body Inflammation 
resulting from this accident usually is slight and is confined principally 
to the drum Healing by first intention generally occurs without signifi- 
cant sequelae The curvature of the external auditory canal protects 
the tympanic membrane from being injured by flying foreign bodies 
unless the foreign body enters the canal with extreme force 

CAUSTIC ACTION 

Destruction of the tympanic membrane due to the caustic action 
of foreign matter in the external auditory canal causes severe damage 
of the structures of the tympanic cavity Two cases will illustrate 
this point 

A man complained of bilateral loss of hearing He stated that he had placed a 
solution of phenol in each external auditory canal in order to escape duty with the 
German Army in World War I Examination revealed complete destruction of the 
tympanic membrane and other structures of the middle ear The tympanic cavities 
were lined wijh dense, glistening scar tissue Severe deafness of the conduction 
type was noted in each ear 

A man stated that sludge from the bottom of an automobile gasoline tank had 
entered his left ear six years previously He had suffered immediate severe pam, 
followed by continuous drainage of foul pus from the ear and occasional headache 
and vertigo Examination revealed severe deafness of the conduction type A large 
polyp, which arose from a perforation in the posterosuperior portion of the tympanic 
membrane, filled the external auditory canal Roentgenograms were interpreted as 
showing the cavity of a cholesteatoma Radical mastoidectomy was performed A 
large cholesteatoma cavity was found, which exposed the dura m the temporal fossa 
The middle ear was filled with granulations , the ossicles were necrotic 

Gasoline which enters the external auditory canal causes severe 
pain If the patient heeds this warning and has the gasoline removed 
within a few minutes, damage is limited to acute inflammation of the 
canal and the drum Prolonged exposure to the irritant may cause 
necrosis of the drum 

PROLONGED CONTACT 

Most foreign bodies cause irritation and pam This is fortunate 
m that the patient seeks the assistance of a physician, so that the foreign 
body is removed before the inflammatory reaction becomes advanced 
Living foreign bodies (insects) cause marked irritation by their move- 
ments, and are removed early Inanimate foreign bodies cause irritation 
by pressure However, foreign bodies sometimes are found which 
obviously have been m the external auditory canal for a long period, 
the patient having been unaware of them Cotton pledgets and small 
rolls of paper frequently cause no irritation Infection of secretions 
which cannot be discharged from the external auditory canal because 
of an obstructing foreign bodj results in otitis externa and mjnngitis, 
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and may cause perforation of the tympanic membrane by ulceration 
Tightly lodged foreign bodies that pre\ent escape of secretions and 
desquamated epithelium mhy lead to the formation of cholesteatoma 
in the external auditory canal This is illustrated hy solid masses of 
cerumen covered by concentric layers of desquamated epithelium which 
cause necrosis of the tympanic membrane and tympanic ring to fonn 
the so-called natural radical mastoidectomy canty The following cases 
illustrate damage done to the tympanic cavity b} various retamed 
foreign bodies 

A soldier was admitted to a military hospital complaining of unilateral loss of 
hearing Examination revealed a tightly impacted mass of cerumen which resisted 
removal ny irrigation and curet With the patient under the influence of general 
anesthesia, the mass was removed It was surrounded by concentric layers of 
cholesteatoma which had destroyed the tympanic membrane and the ossicles and 
had eroded widely into the penantral region of the mastoid process The facial 
nerve was exposed in the cavity, and was injured during removal of the mass 

A boy 7 years old complained of pain in the left ear of twenty-four hours’ dura- 
tion. A watermelon seed, which apparently had been in the external auditory canal 
for a prolonged period, w as removed. The canal was inflamed, but the tympanic 
membrane was normal at the time the seed was removed. On the next day a bleb 
was noted on the tympanic membrane and was incised. Pain persisted and was 
accompanied by gradual development of myringitis and otitis media Recovery 
occurred after myringotomy was done. 

A boy 8 years old complained of fever and of pain in the right ear of tw enty -four 
hours’ duration A kernel of com was removed from the right external auditory 
canal A perforation was present in the tympanic membrane, which was inflamed 
Drainage from the middle ear persisted for two weeks, at the end of w'hich the 
perforation healed. 

A man 61 years ola complained of itching and swelling of the ears of fifteen 
years’ duration. He said that the right ear drum was absent. He had undergone 
much treatment without relief, and often he had scratched the external auditory 
canals with cotton until bleeding occurred. Examination revealed marked thickening 
of the skin of the auricles, conchae and canals of both ears The external auditory 
canals were narrow Foul-smelling pus was present m the right external auditory 
canal epithelial debns was present in the left. At the initial examination a broken 
piece of toothpick was removed from the right external auditory canal Treatment 
by dressings kept w et with solutions of penicillin, sodium aspergillate and aluminum 
acetate did not produce improvement m tne nght ear Radical mastoidectomy was 
performed on the right side. Chronic inflammation of the mastoid cells was found 
A piece of string, 1*4 inches (about 4 cm) long, was removed from the tympanic 
cavity The patient had not been aware of the presence of either foreign body' 

After the operation a cotton wick was placed m the patient’s left external audi- 
tory canaL The patient returned later in the day complaining of sudden loss of 
hearing The cotton wick had been pressed tightly against the drum medial to 
the isthmus 

TRAUMA IXCIDEXT TO REMOVAL 

Foreign bodies which become lodged m the bom portion of the 
external auditory canal medial to the isthmus lie near or against die 
tympanic membrane Removal should be achieved by irrigation if 
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possible, or manipulation should be carried out with the utmost care 
If the foreign body is tightly lodged, the difficulty of removal is 
increased by swelling of the wall of the canal due to inflammation 
or to trauma from attempted removal General anesthesia should be 
employed for the removal of tightly lodged foreign bodies In some 
cases it is best to approach the foreign body through the mastoid process 
to avoid damaging the tympanic membrane 

A boy 7 years old was brought to the clinic because of a bead in the left ear 
which had been present twenty-four hours A similar bead had been removed from 
the right ear. Attempts to remove the bead through the external auditory canal 
and through a postauricular incision had been unsuccessful A probe had been 
broken off in these attempts, and the tip of the probe remained in the left ear 
Examination revealed a recent postauricular incision on the left side The external 
auditory canal was large, with little inflammatory reaction Roentgenograms 
revealed a bead in the left external auditory canal, medial to the isthmus A small 
bit of metal lay below the bead 

With the patient under general anesthesia, the bead was manipulated, engaged 
with forceps and removed through the external auditory canal A small bit of 
metal, the tip of the probe, was found embedded in granulations in the region of the 
eustachian tube The malleus was clearly visible after removal of the foreign body, 
indicating destruction of the tympanic membrane Because of loss of epithelium 
from the wall of the external auditory canal at the isthmus, a rubber tube \\ as left 
m the canal to prevent atresia The patient was able to hear a low conversational 
voice in the left ear after removal of the foreign body 

SUMMARY AND CONCLUSIONS 

A foreign body lodged in the external auditor) canal mat cause 
damage to the tympanic membrane and the tympanic cavity The 
patient may not be aware of the presence of the foreign body Early 
removal of foreign bodies is advised, especially when they are sub- 
stances which cause necrosis of tissues Great care is necessary to 
avoid injuring the tympanic membiane during manipulation of the 
foreign body The use of general anesthesia is advisable during removal 
of lodged foreign bodies 



LEMPERT ENDAURAL SUBCORTICAL MASTOIDOTYMPANECTOMY 
FOR THE CURE OF CHRONIC PERSISTENT 
SUPPURATIVE OTITIS MEDIA 

JULIUS LEMPERT, MD 
NEW YORK 

T HE CHIEF complaint of almost every patient suffering from 
otitis media purulenta chionica without intracranial complications, 
for whom mastoidotympanectomy is indicated and advocated by his 
otologist, is, as a rule, the annoying discomfort of the persistence of his 
long-standing middle ear discharge, the arrest of which has resisted all 
available medicinal therapy 

The average otologist, when suggesting the advisability of the 
patient’s undergoing mastoidotympanectomy, is, however, reluctant to 
comfort the patient with the reasonable assurance that if he accepts 
the advice offered, a permanently dry middle ear will be his reward 
The same otologist will nevertheless often volunteer unhesitatingly the 
unsolicited information that by submitting to this operation the possi- 
bility of intracranial extension of the presently existing infection will be 
avoided 

Both the unwillingness of the otologist to reasonably assure the 
patient of a permanently dry middle ear and his volunteering the infor- 
mation that intracranial extension of the infection will thus be prevented 
are, as a rule, statements of facts which he has observed in his own 
experience of the mastoidotympanectomy without attempting to analyze 
and determine the i msons d’eti e which make such scientifically incon- 
sistent facts possible 

The prevention of intracranial extension of the infection is naturally 
governed by the same surgical factors in the performance of mastoido- 
tympanectomy which govern the arrest of the suppurative discharge, 
namely, the complete exenteration of the foci of infection It is therefore 
inconsistent for an otologist to give hope for the prevention of extension 
of the infection m the face of his lack of confidence regarding his 
ability to arrest the discharge 

The right to suggest that the mastoidotympanectomy which he will 
perform will, as a rule, prevent intracranial extension of the infection 
could therefore be his only if he could also assure the patient of obtain- 
ing a permanently dry middle ear as a result thereof 

A careful analysis of the natural clinical course of otitis media 
purulenta chronica would illustrate to him that the failure of intracranial 
extension to occur in the vast majority of instances despite the fact that 
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the discharge was not arrested by the operation need not necessarily 
be credited to the mastoidotympanectomy which he performed, since the 
incidence of such extension of otitis media purulenta chronica is naturally 
quite small even without surgical intervention 

A critical self analysis of the way he performs a mastoidotympanec- 
tomy would however definitely clarify for him why he cannot reasonably 
promise a dry ear He would soon be convinced that such a promise 
cannot, as a rule, be fulfilled unless all the foci responsible for the 
infection are completely exenterated 

In other words, if he were to analyze the statements which he made, 
he would find that the conservatism of his refusal to promise the patient 
a dry ear is based on his uncertainty of succeeding in the removal of the 
foci of infection with mastoidotympanectomy as he performs it, while 
his extravagant promise to prevent the infection from spreading is based 
on the normally inherent odds against intracranial extension of the 
infection, which favor this promise despite the fact that he may perform 
the mastoidotympanectomy incompletely 

In order for an otologist to place himself in the position of being 
able to give his patient the naturally expected reasonable assurance 
that with the mastoidotympanectomy which he intends to perform the 
middle ear purulency will cease to exist and to volunteei the information 
that the intracranial extension of the middle ear infection will also be 
prevented — prevention which can follow only if the middle ear purulency 
has been permanently arrested — he must (1) be confident that in per- 
forming the mastoidotympanectomy he will always explore all the 
pathologic processes responsible for the existing discharge and com- 
pletely remove them and (2) choose a technic for performing the 
mastoidotympanectomy which is most conducive and most encouraging 
to such exploration and exenteration of the pathologic processes involved 

Any one or more of the following pathologic involvements may be 
encountered during the performance of the mastoidotympanectomy 

1 Chronic suppuration of cell structure of the mastoid process 

2 Cholesteatoma within the antrum or extending from the antrum to any 
part of the mastoid process 

3 Infected polypi and granulations within the antrum of the mastoid process 

4 Necrosis of the bony plate of the dura in the region of the middle or 
the posterior fossa 

5 Necrosis of the bony plate of the lateral sinus 

6 Necrosis of retrofacial cells of the mastoid with chronic abscess in the 
retrofacial cell region 

7 Chronic epidural abscess in the region of the middle fossa or of the 
posterior fossa 

8 Chronic perismus abscess in either the anterior or the posterior pensmus 
cell region 

9 Chronic abscess in the region of the emissary rein 

10 Chronic necrosis of the zygomatic cells 

11 Necrosis of the perilabyrinthine cell structure 
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12 Necrosis of the mastoid portion of the fallopian canal with exposure of the 
facial nerve 

13 Cholesteatomatous erosion with fistuhzation of the bon> capsule of the exter- 
nal semicircular canal 

14 Cholesteatomatous erosion with fistuhzation of the bony capsule of the 
superior semicircular canal 

15 Cholesteatomatous erosion with fistuhzation of the bony capsule of the pos- 
terior semicircular canal 

16 Cholesteatoma in the epitympanum t 

17 Polypi and granulations in the epitympanum 

18 Necrosis of remnants of the ossicular chain 

19 Cholesteatoma in the tympanum 

20 Polypi and granulations in the tympanum 

21 Necrosis of epitympamc and tympanic portions of the fallopian canal, with 
the facial nerve exposed and covered by granulation tissue 

22 Thickened, infected mucoperiosteum lining the promontory of the cochlea 
and the rest of the tympanic cavity 

23 Fistula in the cochlear promontory 

24 Cholesteatoma, polypi and granulations in the hypotympanum - 

25 Necrosis of the protective bony dome of the bulb of the jugular vein 

26 Necrosis of perieustachian cells 

27 Infected tensor tympam muscle 

28 Necrosis of the tympanic pericarotid cells 

29 Necrosis of the bony wall of the tympanic carotid canal 

30 Chronic suppuration of the apical retrocarotid cells 

31 Cholesteatoma and granulations surrounding and enveloping the stapedial 
crura in the oval window niche 

32 Granulations and polypi filling the round window niche 

33 Granulations and polypi in the region of the tympanic orifice of the 
eustachian tube 

If a permanently dry middle ear is to be obtained as a result of a 
mastoidotympanectomy, then any one or more of the aforementioned 
pathologic involvements, when present, must be explored and removed 
The traditionally accepted and most commonly employed technic of 
mastoidotympanectomy, known as the Schwartze postauncular radical 
mastoidectomy, is not conducive to, and does not encourage, the average 
otologist to either successfully explore, or completely eradicate surgically 
when explored, the varied and multiple pathologic processes which may 
be encountered Only after a large experience of this technic can the 
especially skilled otologist cope successfully with the commonly encount- 
ered small sclerotic mastoid process and perform a complete mastoido- 
tympanectomy, and then not always without accident 

Judging by the incomplete manner m which the Schwartze post- 
auricular radical mastoidectomy is being performed by the average 
otologist, one must conclude that the adjective “radical” appears to be 
an exaggeration Considering the inadequacy with which this pro- 
cedure is being performed m the majority of instances, one does not 
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wonder that the patient’s hope of obtaining a permanently dry middle 
ear as a result of submitting to this surgical procedure is most often not 
fulfilled 

The average otologist when performing the Schwartze radical mas- 
toidectomy does not in the majority of instances remove completely the 
pathologic process responsible for the middle ear discharge The inade- 
quate performance of the Schwartze postauncular radical mastoidectomy 
is usually prompted by the surgeon’s fear of injuring instrumentally 
one or more of the many vital anatomic structures which may be encount- 
ered blindly (1) when he attempts to reach and explore through the 
outer cortex of the mastoid process the deeply situated antrum for the 
purpose of becoming oriented with the temporal bone, (2) when he 
removes the posterior bony wall of the external auditory canal from 
without inward, directing the instrumentation toward the tympanic 
cavity, and (3) when he tries to explore and inspect the delicate vital 
anatomic structures within the tympanic cavity which are hidden from 
view by the pathologic contents 

Ever since the radical mastoidectomy was first described by 
Schwartze, young otologists have been traditionally warned of the 
inherently existing danger of injuring accidentally the lateral sinus, 
the dura of the middle and the posterior fossa, the posterior end of the 
external semicircular canal and the mastoid portion of the facial nerve 
when blindly searching for and exploring the antrum of the mastoid 
process through the outer cortex approach Various means of attempt- 
ing blindly to dodge these vital anatomic structures have therefore been 
taught The danger of accidentally and blindly injuring the external 
semicircular canal and the tympanic portion of the facial nerve during 
the process of removing the posterior bony wall of the external auditory 
canal for the purpose of converting the antrum and the tympanic space 
into a continuous postoperative cavity has always been greatly stressed 
Instruments called facial nerve protectors were devised for the purpose 
of blindly protecting the facial nerve from suffering such blind acci- 
dental injury Otologists have been especially warned of the danger of 
injuring the facial nerve, dislocating the stapes and injuring the cochlear 
promontory in attempting to remove the pathologic contents and tissues 
from the tympanic cavity 

As a result of this generally accepted and practiced method of teach- 
ing how blindly to dodge the vital structures in the hope of indirectly 
saving them from accidental injury, there is developed in the average 
young otologist a fear complex which inhibits and prevents him from 
performing the Schwartze radical mastoidectomy adequately Having 
been constantly trained to dodge the vital anatomic structures m order 
to avoid injuring them, when he has successfully opened the antrum 
of the mastoid process and removed the posterior bony wall of the 
external auditory canal and succeeded m dodging, of ten without even 
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visualizing, the vital structures involved, he usually calls it a day and 
quits Having luckily avoided injuring any of the vital structures so 
far, he dares not tempt fate further and dodges the necessary exposure 
of the vital structures in the tympanum by leaving most of the pathologic 
processes within the tympanic cavity untouched, m the hope that nature 
will step in and finish what he had no courage to complete However, 
nature only seldom obliges, and thus a permanently dry middle ear is 
too often not obtained as a result of the Schwartze postauricular radical 
mastoidectomy 

The adjective “radical” when applied to the Schwartze technic is 
therefore an exaggeration, for the way it is practiced by the average 
otologist makes the adjective “incomplete” more appropriate and more 
explanatory 

I should also like to call attention to the indisputable fact that the 
adjective “postauricular” as applied to the Schwartze radical mastoid- 
ectomy is a misnomer 

Mastoidotympanectomy cannot be performed through a postauricular 
incision alone That incision must be supplemented with incisions 
made through the membranous lining of the posterior wall of the external 
auditory canal in order to create unobstructed, open and continuous 
postoperative accessibility of both the tympanic cavity and the mastoid 
process through the external auditory canal The Schwartze technic 
is therefore in reality a combined postauricular and endaural technic 
and not just a po'stauricular technic 

However, it is a well established fact today that mastoidotympan- 
ectomy can be performed through endaural incisions alone without a 
supplementary postauricular incision The postauricular incision is 
therefore not only unnecessary but also nonsurgical in principle since 
it involves a sacrifice of soft tissue greater than necessary for accomplish- 
ing the desired result 

Experience has taught me that in performing the mastoidotympan- 
ectomy the complete removal of the pathologic processes responsible for 
the persistent middle ear discharge without subjecting the vital anatomic 
structures to the danger of blind accidental injury can best be accom- 
plished by observing the following three surgical principles 

1 The employment of endaural incisions only, for the surgical 
approach to the mastoid process and the tympanum instead of 
the combined postauricular and endaural incisions 

2 The abandonment of the dangerous search for the antrum of the 
mastoid process, which is not essential for the purpose of orienta- 
tion 

3 The surgical exploration and exenteration of the pathologic pro- 
cess by instrumentation directed away from the visualized vital 
anatomic structures toward oneself instead of from oneself toward 
the unseen vital anatomic structures 
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Instead of exploring and surgically treating the pathologic processes 
within the temporal bone through a pathway which requires blind dodg- 
ing of vital anatomic structures to save them from injury, there is 
employed a pathway of approach which permits these vital structures 
to be visualized and thereafter utilized as guides toward the safe and 
successful exploration and surgical treatment of the lesions 

Based on these three surgical pi maples I have developed and 
employed for many years the following technic 

END VURAL SUBCORTICAL MASTOIDO T\ MPANECTOMY 

Step i — This procedure immediately exposes both the mastoid 
process and the tympanic portion of the temporal bone through endaural 
incisions only, instead of separately exposing first the mastoid process 
through a postauricular incision and secondarily exposing the tympanic 
space through endaural incisions It is accomplished as follows (a) 
Four endaural incisions through skin and periosteum are made 

First Incision — Beginning at the tympanic ring, an incision is carried outward 
through skin and periosteum along the junction of the superior and posterior walls 
of the external auditory canal into the suprameatal membranous triangle and up 
to its apex 

Second Incision — Beginning at the tympanic ring, an incision is carried outward 
through skin and periosteum along the junction of the inferior and posterior walls 
of the external auditory canal up to the lower end of the anterior margin of the 
concha 

Thu d Incision — The skin and periosteum lining the innermost tympanic margin 
of the posterior wall of the external auditory canal is incised to connect the inner- 
most ends of the first and second incisions at the tympanic ring 

Fow th Incision — An incision is made through the skin, subcutaneous tissue and 
periosteum of the outer membranous portion of the posterior wall of the external 
auditory canal along the entire cartilaginous anterior margin of the concha, 
beginning with the outer end of the second incision, until it meets the outer end 
of the first incision in the apex of the membranous suprameatal triangle (See fig 1 ) 

(b) The skm flap created by the four just mentioned endaural 
incisions is removed with a periosteal elevator and conserved to be 
employed for skm-grafting the postoperative wound of the tempoial 
bone (See fig 2 ) 

(c) The auricle is mobilized by freeing the intact postauricular skin 

and periosteum from its attachment to the cortex of the outer pait of 
the mastoid process and freeing the antaunculai skin and periosteum 
in the legion of the posterior root of the zygoma with the use of a 
periosteal eleiator < 

( d ) Self-i etainmg reti actors aie introduced into the membranous 
wound and held so that a complete exposure of the mastoid and tym- 
panic portions of the temporal bone results ( See fig 3 ) 



26 




Tie; 3 — The cortex ot the outer portion of the mastoid process, the spun Henle 
and the cortex of the entire anterior portion of the mastoid process can now be seen 

Tig -1— ith an electricallv drrven dental cutting - burr, spina Hcnlc is removed, 
'incl the external auditors canal is widened 




Fig 7 — The cortex of the anterior part of the mastoid process has been further 
removed with the burr, working from within outward and exposing to view the 
incudostapedial joint and the external semicircular canal 

Fig 8 — The incus, the malleus and the remnant of tympanic membrane have 
been removed, exposing to Mev\ the canal of the facial nerve, the processus coch- 
leariformis, the stapes in situ, the round \\ indovv niche and the cochlear promotory 





1'ig 9 — P>v i (.moving the cortc\ of the anterior put ot the mastoid bone still 
lurther in cxenteratmg the mastoid cell structure, the three semicircular canals 
arc exposed to view The perieustachnn cells and the pcricarotid cells have been 
removed, exposing to view the scmicanal with the infected tensor tvmpam mu«cle 
and the carotid canal 

1 ig 10 — The floor of the external auditor} canal has been leveled to the floor 
oi tile hvpotvmpanum The diseased nuicoperiosteum lining the tvpmpanic cavitv 
ns been removed The removal of the infected tensor tvmpam tmi'clc from its 
scmicanal is begun 
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with the floor of the external auchtoiy canal The pathologic contents 
of the hypotympanum aie thus exposed to view and rendered, easily 
accessible to surgical treatment (See figs 5 6 and 7 ) 

Step iii — I n this step all the vital anatomic structuies noimally 
present withm the mastoid piocess and the tympanic space aie safely 
exposed to view by removing all the pathologic processes which sur- 
round and involve them, through careful instrumentation directed away 
from the vital stiuctuies, with the aid of propei illumination and 
adequate magnification 

In oi dei to obtain a permanently dry middle eai and to avoid the 
possibility of future mtiaciamal extension of the infection of the middle 
eai, it is absolutely essential that all the existing pathologic contents 
and tissues within the mastoid process and tympanic spaces should he 
remo\ ed The hope of accomplishing complete i ernoval of the pathologic 
piocess rests on the thoroughness of the search for, and exploration of, 
the existing pathologic involvements 

Unless the mastoidotympanectomy includes a complete exenteration 
of the cells of the mastoid process, including the perilab) rmthine cell 
structure, with exposuie and surgical tieatment, if necessary, of the 
entire inner bony table in the regions of the middle fossa, the postenor 
fossa, the lateral sinus, the basal vestibular labjimthme portion of 
the petrous pyramid and the tiansmastoid course of the facial nerve, the 
lesult desued must lemain within the realm of doubt A thoroughly 
complete mastoidectomy must always be part of the mastoidotympan- 
ectomy By the same token neither can the end result of a mastoido- 
t) mpanectomy be anything but doubtful unless the entire inner bony 
table of the tympanum, epitympanum and hypoty mpanum is exposed to 
view and explored In addition to removing gianulations, polypi and 
cholesteatomas from the tympanic cavity it is also essential to remove 
any granulations that may be present m the legion of the oval and 
lound window niches The perieustachian cells should be removed, and 
the pericarotid cells should be removed as well The osseous tympanic 
portion of the eustacluan tube should nevei lie curetted, in order to 
a\oid osteomyelitis resulting therefrom The processus cochleaiifoimis 
and the entire infected tensor tympam muscle should be removed fiom 
its semicanal The diseased mucoperiosteum lining the inner bony w r alls 
of the tympanic space should be removed and the tympanic inner bony 
walls exposed to view The cochlear promontory, the canal of the 
facial nerve, the epitympamc tegmen of the middle fossa and the hypo- 
tympanic bony dome of the bulb of the jugular vein and the bony canal 
of the carotid artery should be carefully inspected and any necrotic 
areas observed should be surgically treated (See figs 8 to 11 ) 

Step iv — Rapid and complete healing is promoted by skin- 
grafting the postoperatne wound of the temporal bone which has been 
freed from all the pathologic material w'lnch suriounded and invested 
it (See figs 12 and 13 ) 
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I ip 11 — Cells of the mastoid process Irne been cxenterated J he three senn- 
euctdai eanals haee been defined The door of the ex term 1 mditore canal has 
" ttn keeled to the floor of the Inpotwnpannm The pericarotid and penemtaehian 
cells lme been remoecd I he infected ten«oi tenipini mtiscle In' been completch 
lemoeed from its stunt anal 
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Tig 12 — The cortex of the outer part of the mastoid process has been removed, 
exposing to view the completely exenterated mastoidotympamc wound 

Fig 13 — The postoperative mastoidotympamc cavity is skin grafted with the 
skm flap which was removed from the external auditory canal 
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The mastoidotympanic postoperative cavity is skin-giatted with split 
thickness skin giafts When the cavitv is not too large as it is usually 
when the mastoid process was small and scleiosed, the skin flap obtained 
as a result of the foui endaural incisions and caietully trimmed to the 
desired thickness is moie than sufficient to covei the entire postopera- 
tive cavitj The cavitv is packed and the skin graft is held m position 
with y 2 inch (1 27 cm ) gauze strips dipped in sulfathiazole jell\ The 
packing is removed five davs after operation Sulfathiazole powder is 
insufflated into the ca\ it\ evei v other day thereafter The patient leaves 
the hospital on the seventh postoperative dav The mastoidotv mpanic 
wound is completelv epitheh/ed and drv as a mle between four and five 
weeks after operation 

ADVVNTVGI'S 

1 By abandoning the blind seaich lor the antrum of the mastoid 
process with mstiumentation directed from without inward through the 
cortex of the outer pait of the mastoid process and instead exploring 
the confines of the mastoid piocess by fiist removing the anterior cortex 
with instrumentation duected from within outward, blind accidental 
injury of the vital anatomic structuies within the mastoid process can 
alwajs be avoided 

2 By directing all one’s instrumentation within the mastoid piocess 
and the epitympanum, tympanum and hypotympanum away fiom the 
vital anatomic structures toward oneself, all the pathologic processes 
encountered can be removed without danger of injuring these anatomic 
structures, provided propet illumination and adequate magnification aie 
also employed A permanently dry middle eai will, as a rule, be the 
reward of such thorough exenteiation 

3 Since the postauriculai incision has been avoided, the postopera- 
tive occurience of a postauriculai fistula is no longer possible 

4 The Lempeit endaural subcortical mastoidotympanectomy technic, 
unlike the Schwartze postauncular radical mastoidectomy, is based on 
anatomic hues and sound suigical pi inciples Whereas, the successful 
employment of the Schwartze technic is reseived for the exceptionally 
skilful otologist w ho has learned tin ough bitter and prolonged experience 
how to cope with all its inherent dangers, any well trained otologist 
of average skill though young in experience can successfully perform 
the endaural subcortical mastoidotympanectomy without being handi- 
capped by the mental hazards which prevent him from performing the 
Schwartze radical mastoidectomy successfully 

By adopting the endaural subcortical technic, the otologist may 
reasonably assure the patient with otitis media purulenta cluonica that 
on submitting to mastoidotympanectomy his desire of obtaining a 
permanently dry middle ear will, as a rule be fulfilled and may volun- 
teer the information that with such a result intracranial extension of 
the infection will also be avoided 



ROUND WINDOW MEMBRANE OF THE COCHLEA 

Experiments Demonstrating Its Physical Responses 

H G KOBRAK, MD, PhD 
CHICAGO 

O NE OF the fundamental difficulties in the undei standing ot heal- 
ing is the lack of knowledge of the physical chaiactenstics of the 
auial structures 

Impioved knowledge of the ph) sics of the cochlea not only would 
give a more duect undei standing of the processes found in the mnei 
ear but would give the phj'sicist and the mathematician the necessaiy 
foundation ioi mathematical-physical interpi etations The mathemati- 
cal tieatises have been handicapped in the past because the mathema- 
tician did not possess the necessary knowledge of physical constants 
to formulate Ins initial equations The most splendid mathematical 
solution of any problem is unsatisfactory if the formulation of the 
initial equation contained physical eriois Many times biomathe- 
maticians woiking on the ear weie deteated in then endeavois because 
the magnitude of dampening, elasticity, tension and othei funda- 
mental physical qualities of the anatomic stiuctures could not be deter- 
mined with the available methods 

Expei iments weie devised to furnish expenmental data on the 
physical propeities of certain stiuctuies of the inner eai This papei 
is confined to the subject of the lound window membiane The htera- 
tuie shows great confusion as to the function of the lound window 
The majority ot students of healing consider the membrane of the 
round window as the necessaiy compensating area for the vibiatmg 
fluid m the cochlea However, there is still a considerable numbei 
of those who believe that the lound window is the portal of entiy foi 
sound The question w r as complicated still more by the fenestiation 
operation In the otoscleiotic patient the entering of sound energy 
through the oval window is impossible Therefore, the entering of the 
stimulus through the round window' is moie a possibility in the sclerotic 
than in the noimal eai The need foi greater knowledge of the 
physics of the inner ear cannot be demonstrated bettei than by citing 
the surgical treatment of deafness as it W'as practiced for a number of 
years by Hughson and Qrnve 1 The lationale of this treatment was 

From the Dnision of Otolari ngology , Unnersitj of Chicago 
1 Hughson, W, and Crowe, S Expenmental Imestigation of the Plnsiologj 
of the Ear, Acta oto-hnng 18 291, 1933 
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the assumption that the normal tension of the normal round window 
membiane is too low Therefore, Crowe and Hughson concluded that 
the normal physical condition of the round window does not represent 
the optimal condition for sound conduction The next step w'as that 
of inci easing the tension of the lound wundow' by surgical means It 
has been doubted by other obsei \ ers - that the basic assumption of 
Hughson was correct The surgical treatment ot the round window 
has been discontinued as tar as I know How r e\er, the basic question 
as to the noimal and the optimal tension of the round window' mem- 
brane has not been solved 

A search ot the literature ot the last htty yeais ie\ealed that no 
attempt has been made to measure the physical characteristics of the 
membrane of the round w mdow Extensn e anatomic or histologic 
studies have not been reported eithei Foi example, no measurements 
of such an elementary quantity as the thickness of the membrane were 
found in the hteratuie 

For this reason a series ot anatomic and histologic studies pre- 
ceded the physiologic investigations The size, the shape, the thickness, 
the texture, the weight and the specific giavity of the round window 
membrane were studied The physiologic experiments w'ere performed 
on fresh human cada\er specimens and on living rabbits 

Utilisation of fresh human cadaver specimens loi physiologic 
acoustical work has proved valuable The fresh cadavei specimen lacks 
the normal tonus ot the muscles of the middle ear However, the 
elastic qualities of membranes and ligaments are unchanged, according 
to experimental evidence Frank 2 3 has measured the volume elas- 
ticity coefficient of the tympanic membiane and proved that the elastic 
qualities of that membrane are the same in a living peison and in 
the fresh specimen Von Bekesy 4 recorded the natural frequencies 
of the Irving normal ear dium and compared them with the resonance 
frequency of the ear of the cadaver He found that both the natuial 
frequency' and the dampening aie identical He concluded, therefore, 
that “the observations made on the fresh cadaver specimen have gen- 
eral application provided certain pi ecautionary measures are taken ” 
khe membrane of the round window is rather hidden While the 
niche of the round window has been seen by' every' otologist innumer- 
able times, a gross view of the entne membrane requires considerable 

2 Culler, E , Finch, G , and Girden, E Function of fl e Round \\ mdow in 
Hearing, A.m J Phjsiol 111 416, 1935 Milstein, T N Zur Techmk der 
Emmauerung des runden Fensters, Acta oto-lanng 25 387, 1937 

0 Frank, O Die Leitung des Schalles im Ohr, Sitzungsb d Gesellsch f 
Morphol u Physiol 24 34, 1923 

f ion Bekesy, G Uebei die niechamsch-akustichen Vorgmge beini 
Hohren, Acta oto-lanng 27 281, 1939 
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careful dissecting (fig 1) Most otologists theiefoie visualize this 
membrane only as a histologic entity seen on cross sections of their 
specimens of the temporal bone The histologic examination has the 
disadvantage, ot course, that the tissue has been subjected to extensive 
chemical changes inherent in the common histologic technic Figure 1 
shows the round window membiane of a temporal bone oi a fiesh 



Fig ] — The round window membrane of the cochlea is a thm membranous 
structure occluding the bony aperture between the scala tympani and the middle 
ear cavity The area of the membrane is about 2 sq mm The membrane is not 
strictly round 

human cadaver It is evident fiom this picture that the membrane 
is not exactly louncl The name “triangular membiane” would be 
appropriate The cochlear window has therefore been called foramen 
triquetrum in the literatuie r The physiologic role of the round window 

5 Denher, A , and Kahler, O Handbuch der Hals-Nasen-Ohrenheilhunde, 
Berlin, Julius Springer 1926, iol 6, p 459 
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is difficult to stud) because ot the phjsical aira ngement The mem- 
brane lepresents a boundaiy between a fluid s)stem and an an space 
The ph)sics ot the fluid svstem in the inner ear is inadequately undei- 
stood All ph)Sical expei nnents/ in which the membrane might be 
studied in situ would contain variable and unknown factois of the 
membiane as well as otheis of the cochlea Foi the purpose of physical 
anal) sis it seemed essential theretoie, to study the membiane sepai- 
atel) , w ith an on each side of the membrane This is technically 
possible The name isolated round w indow membrane’ w ill be used 
tor this prepaiation (fig 2) 


SETUP TOR EXPERIMENTS OX THE ISOLATED ROUND 
WIN DOW' M E M BRA X E 

Fresh human cada\er ears were used The middle ear was opened and the 
round window exposed With a dental drill, the round window region w r as care- 
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2 — Scheme illustrating the isolated round window specimen The round 
window membrane and the adjacent bone tissue are removed from the cochlea 
°* f / res ^ l lurnan cadaver ear A glass tube is attached to the bony ring and 
sealed tightly A small mirror is attached to the opposite side of the round window 
membrane Sound pressures as well as changes of static piessure are conducted 
into the glass tube 


fully separated from its surrounding A ring of bone several millimeters thick, 
containing the round window' membrane, was removed A glass tube of proper 
diameter was sealed over the ring By this procedure a specimen was obtained 
w'hich consisted of a canal (glass tube), the end of which was closed by the mem- 
brane of the round window A syringe was used to produce static pressure changes 
in the glass tube The pressures were measured by a water manometer On the 
other side of the round window membrane a small mirror was attached The 
location of the mirror was about halfwav between the center and the edge of 
the membrane 6 The mirror was 0 030 inch long and 0 015 inch wide (0 75 by 0 375 
mm) The rotatory movements of the mirror could be recorded by the deviation 
of a light beam (fig 2) In addition to static pressure changes, acoustic -stimuli 
could be sent into this system The response of the membrane to tones was 
measured 


6 The optimal distance ( d ) from the center of the membrane is d = -A 

vy 
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RESPONSE Or THE ISOLATED ROUND WINDOW MEMBRANE TO 
STATIC PRESSURE CHANGES AND A TONAL FREQUENCY 

Figure 3 shows the response of the round window membiane to 
changes of static piesstue On companng the exclusions due to 



CMHjO 

Fig 3 — The response of the isolated human round window membrane to 
changes of static pressure A bulging of the membrane results in a rotation 
of the mirror attached to the membrane The resulting deflection of a light beam 
is measured on a screen In each experiment the distance between specimen and 
screen was determined By simple trigonometry it was possible to calculate the 
rotation of the mirror from the deflection of the light beam measured on the 
screen In turn the amplitude of the excursion of the membrane could be estimated 
m regard to its order of magnitude if the position of the mirror on the membrane 
was known 



Pig 4 — Acoustic Mbrations of the isolated round window membrane The 
experimental setup is described in figure 2 The abscissa is the intensit} of the 
tone C 2 The ordinate designates millimeters of deflection on the screen 
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positive, or plus, piessuies with those due to negative, or minus, phases 
it was seen that for the range of pressure changes which were used 
and with the sensitivity of the experimental setup the two phases 
produce equal amplitudes This finding is important, for similar 
experiments done on the round window membrane in situ show dis- 
tinct asymmetiy of amplitudes By using the isolated round window 
membrane it is possible to show that this asymmetry is not due to the 
physical characteristics of the fenestra rotunda but is due most likely 
to those of the middle ear apparatus 

When a tone was conducted into the specimen, a response curve 
such as that seen in figure 4 was obtained 



5 — The experimental setup was as follows A fresh human cadaver 
ear with the round window membrane in situ , a small mirror attached to the 
round window membrane, changes of static pressure produced in the canal of the 
outer ear Positive amplitudes are recorded above the zero line, negative 
amplitudes, below the zero line Note the asymmetry of the response curves 
Negative phases of pressure in the external auditory canal produce greater 
amplitudes than positive phases 

RESPONSE OF THE ROUND WINDOW MEMBRANE IN SITU TO 
STATIC PRESSURES AND ACOUSTIC STIMULI 

The next step was the determination of the fenestral response to 
stimuli applied m the outer auditory meatus Cadaver specimens 
were prepared m such a way that the whole outer and middle ear were 
intact but the round window niche was exposed from below A mirror 
was attached to the round window membrane Static pressure changes 
or tones, respectively, were conducted by means of a tube into the 
canal of the outer ear The curve for static pressures is seen in figure 5 
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It is evident that a negative pressure in the external auditoiy canal 
pioduces a greater amplitude of movement of the round window than 
an equally strong positive pressure The curve shows that the light 
beam was deflected 23 mm on the screen by a negative pressure of 
3 cm of water On the other hand, a positive pressure of 3 cm of 
water pioduced a deflection of only 13 mm on the screen 

It is easy to calculate the degiee to which the mirroi lotates on 
the membrane from the measuied values of light deflection By simple 
trigonometry it is evident that the angle of rotation of the mirror due 
to a minus pressure in the outer canal of the ear was 0° 39' while 
the coi responding plus pressure produced a rotation of 0° 22 ' It is 
possible to estimate the oidei of magnitude of the amplitude of the 
center of the round window membrane If one assumes a radius of 
0 6 mm for the membrane, one obtains 7 the following amplitudes 

Minus pressure of 3 cm of fvater in external canal 0 00678 mm of amplitude 
Plus pressure of 3 cm of water in external canal 0 0029 mm of amplitude 

Acoustic amplitudes can be measured similarly The propoition of 
plus to minus amplitude is seen in figure 6 For small values no 
attempt was made to differentiate between plus and minus lesponse 
The three columns on the left in figure 6 are therefoie not subdivided 
Larger amplitudes due to greater tonal intensities in the external audi- 
tor) canal were easily subdivided into the larger negative and the smaller 
positive phase The pioportion between the two is about 7 5 

The asymmetiy of the ossicular chain is similai to that obseived 
on the round window membrane Values for positive and negative 
movements of the tympanic membrane or hammer vibrations show a 
similar ratio As seen in the experiments on the isolated round window, 
the asymmetry is not due to the physical characteristics of the mem- 
brane It is to be assumed, theiefoie, that the asymmetry observed 
m the lound window membrane is due to the physical properties of 
the middle ear This is experimental evidence that within this lange 
of stimuli, at least, the cochlea is stimulated normally by an asym- 
metric signal This fact could be used for an explanation of the fact 
that bioelectrical phenomena of the inner ear show a greatei response 
to the negative phase of the pressuie exerted m the outer auditoiy canal 
The optical recordings of the movements of the round window mem- 
brane were made by using one of the smallest and lightest mirroi s 

7 The following formula was used in this calculation 

Y = R X Sm a 
Where 

Y — amplitude 

R = radius of membrane 
a — angle of rotation 
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that could be obtained through commercial channels Their weight is 
about 10 mg 8 When one of these mirrors is attached to a membrane, 
a new mass and stiffness factor is introduced It is difficult to compute 
mathematically whether the change is significant or whether it may be 
neglected 

A second experimental observation different in method may be used 
to decide this important question It is more practical than extensive 
mathematical calculations It consists m the direct recording of ampli- 
tudes by means of moving picture film 

With the moving picture recording, furthermore, no interference 
with the delicate anatomic structures is necessary As described m 
a previous publication, 9 moving picture films have been evaluated quanti- 
tatively 



Fig 6 — Demonstration of the asymmetric response of the round window 
membrane of the cochlea (fresh human temporal bone used) The columns 
represent the response of the round window membrane to the tone of 128 double 
ubrations per second at various intensities The low'er part of the column (stripes 
running from right to left) represents the response to positive acoustic pressure 
in the outer auditory canal, the upper part (stripes running from left to right), 
the response to the negative phase of the tonal frequency The amplitude of the 
vibration of the round window membrane is greater for the negative phase The 
differences represented by the three columns on the left we r e too small for sub- 
dividing between plus and minus phase At A the response of the isolated round 
window membrane is given , plus and minus amplitude are about equal Note 
The linear response of the round window membrane to the sound is demonstrated 
by the height of the column An imaginary line pulled through the left upper 
corner of the columns is fairly straight 


Well defined light points on the round window membrane, moving 
during acoustic stimulation (stroboscopic illumination), ivere used 

8 The information concerning w'eight w'as obtained from the General Electric 
Company by special communication 

9 Kobrak, H G New' Method of Scientific Investigation of Inner Ear, 
laryngoscope 57 247, 1947 
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A central light point is followed on the screen, and its amplitude on 
the screen is measured By simple trigonometry , the real amplitude 
of the vibrating part is defined as 

A = §_ X VI 

c 


Where 

A — the real amplitude of the point of the membrane 

S — the optically enlarged amplitude as projected on the screen, 

C = the optical magnification factor (observation of membrane under an 
angle of 45 degrees) 

The experiments demonstrated in figures 3 to 6 and those of the 
moving picture are not identical Since the sensitivity of the moving 
picture recording is not as great, larger stimuli were used Naturally, 
the resulting amplitudes are larger The comparison, however, does 
show that the order of magnitude obtained by the one method is in 
agreement with that obtained by the other The amplitude of the 
round window was found between 0 032 mm in one instance and 
0 077 mm under strongest stimulation This corresponds to a static 
pressure (determined by extrapolation) of about 50 cm of water foi 
the strongest stimulus 

FENESTRAL SOUND CONDUCTION ' 

The question whether sound is conducted directly through the round 
window has been debated for many decades, perhaps even for cen- 
turies Schelhammer 10 discussed it in a book published in 1684 
A number of authors 11 have stated their opinion that the cochlea 
receives its acoustic stimuli through the membrane of the round window 
A larger number of investigators, however, consider the round window 
only as a compensatory opening for the vibrating fluid column of the 
inner ear 12 

10 Schelhammer, G C De auditu liber unus, quo plerorumque omnium 
doctorum sententiae examinantur, et auditus ratio, nova methodo, ex ipsius naturae 
legibus, explicatur, Lugd Bat , P de Graaf, 1684 

11 Sappolini, cited by Politzer, A Geschichte der Ohrenheilkunde, Stuttgart 
Ferdinand Enke, 1913, vol 2, p 48 Lucae, A Beitrage zur Lehre von den 
Schallempfindungen, Arch f Ohrenh 79 246, 1909 Secchi, G La fenestra 
rotunda, Arch ital di otol 12 49, 1901 Beyer, H Studien uber den sogenannten 
Schalleitungs-apparat bei den Wirbeltieren und Betrachtungen uber die Funktion 
des Schnecken Fensters, Arch f Ohrenh 77 79, 1908 Zimmermann, G Zur 
Physik und Physiologie der Schallbewegung, Arch f d ges Physiol 144 7, 1912 

12 Bezold, F Expenmentelle Untersuchungen uber den Schalleitungs 
apparat des Ohres, Arch f Ohrenh 77 19, 1908 Buck, A Untersuchungen 
fiber den Mechanismus der Gehorknochelchen, Arch f Augen- u Oluenb 1 121, 
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Observations of von Bekesy 13 show that a person without tympanic 
membrane or ossicles hears the acoustic stimulus in opposite phase as 
compared with a normal observer This difference of phase is under- 
standable because ossicular conduction delivers the tone to the oval 
window and the scala vestibuh, while round window conduction delivers 
it to the scala tympam The basilar membrane must vibrate m opposite 
phase according to the pathway of conduction by which the sound 
entered the cochlea 

The development of methods permitting responses of the eai to be 
measured objectively offers a new answer to the old problem The 
expei imental setup used in this study was as follows 

A fresh human cadaver ear was opened from below and the round window 
niche exposed A glass tube was placed m the niche and fastened and sealed 
with plaster of pans A second tube was inserted in the canal of the outer ear 



Fig 7 — Fenestral sound conduction A fresh human temporal bone was used 
The round window niche was exposed from below and a glass tube inserted and 
sealed in the niche The cochlea was stimulated by “reversed sound conduction”, 
i e , sound entered through the round window membrane Compensatory move- 
ments of the stapes and the ossicular chain are measured by the recording of the 
vibrations of the incus The abscissa is the intensity of the tone, the ordinate 
is the rotation of the incus expressed m millimeters measured on the screen 
The two broken lines represent changes of static pressure applied through the 
round window membrane, with the corresponding rotation of the incus 


1870 Burnett, C H Untersuchungen uber den Mechanismus der Gehorknochel- 
chen und der Membran des runden Fensters, ibid 2 64, 1872 Chilow, K L Zur 
Frage uber die Ausgleichung des Labyrmthdruckes, Ztschr f Hals-, Nasen- u 
Ohrenh 5 404, 1923 Weber-Liel Der Aquaeductus cochleae, Monatschr f 
Ohrenh 13 33, 1876 Huizinga, E Die Tulhosche Reaktion lm Zusammenhang 
mit der Funhtion des Mittelohrapparates, Arch f Ohren-, Nasen- u Kehlkopfh 
*45 447, 1938 

13 Bekesy, G Zur Physik des Mittelohres und uber das Horen bei fehler- 
haftem Trommelfell, Akust Ztschr 1 13-23, 1936 
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and fastened The tegmen tympam was removed partly and a small mirror placed 
on the body of the incus The vibrations of the incus were recorded optically 
Figure 7 shows a curve of fenestral sound conduction It was also possible 
to conduct tones either through the outer ear or through the round window niche 
A direct comparison of the degrees of effectiveness of the two modes of sound 
conduction was thus possible 

The tubes conducting to the outer ear and to the round window niche were 
of equal length, equal diameter and equal material With this arrangement, a 
certain tone was conducted through the outer ear and the amplitude of the 
vibration of the incus measured By a turn of the switch the same tone was then 
conducted through the round window membrane and again the vibration of the 
incus was measured In the former case one has the conventional ossicular sound 


LIGHT SOURCE 


fl 
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Fig 8 — Comparison between meatal and fenestral sound conduction Sound 
can be directed either through tube A into the outer auditory canal or through B 
directly against the round window membrane ( RWM ) The vibrations of the incus 
in response to meatal and m response to fenestral sound conduction were measured 
The solid line represents amplitude of vibration due to meatal conduction, the 
broken line, that due to fenestral conduction The two amplitudes are practically 
equal 

conduction In the latter case the sound conduction is reversed, one deals with 
fenestral sound conduction 

The experimental results were rather definite (fig 8) The vibra- 
tions of the incus are about equal in ossicular and fenestral conduction 
The difference m phase was obvious in optical recordings It was 
possible to use the same experimental setup on the living animal Sound 
was conducted by tube into the round window niche of a rabbit The 
tensor reflex of the opposite ear was used as indicator of cochlear 
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function There was a good tensor reflex for sounds conducted into 
the tound window niche All these experiments were carried out with 
the ossicular chain intact 

SUMMARY 

The round window membrane is a part of the sound-conducting 
system of the ear which has not been investigated extensively in 
the past 

For analysis of physical properties, the membrane was removed from 
the cochlea (stretched in a bony ring) and subjected to static and 
dynamic tests This specimen was termed the “isolated round window 
specimen ” Elasticity curves were obtained for static pressures and 
acoustic stimuli 

The behavior of the round window membrane in situ constitutes a 
complex phjsical problem that of a membrane with fluid on one side 
and an air-contaming cavity of barometric or near barometric pressure 
on the other side The membrane is coupled to the ear drum and 
ossicular chain and shows some of their physical characteristics — for 
example, the asymmetry Static and acoustic curves of the membrane 
in situ are demonstrated 

A comparison of the amplitudes of the stapes and the round window 
membrane shows that the round window membrane executes larger 
excursions than the stapes Between the tympanic membrane and the 
stapes the amplitude of vibration diminishes, but it is increased again 
between the oval and the round window 

For the frequency range tested, the inward movement of the round 
window membrane is greater than the outward movement This asym- 
metry is not maintained in the isolated round window specimen 

Experimental evidence is brought forward which shows the response 
of the cochlea to fenestral sound conduction (sound entering the cochlea 
through the round window membrane) A quantitative comparison 
between meatal and fenestral sound conduction is given 

950 East Fifty-Ninth Street 



EFFECTS OF ALLERGY ON THE ETHMOID SINUSES 

HARRY P SCHENCK, MD 
PHILADELPHIA 

I N ALLERGY of the upper respiratory tract the soft tissue of the 
turbinate body is the primary shock organ The ethmoid air cells 
and the maxillary sinuses are the first of the pneumatic cells of the 
skull to participate in alleigic response because they are the air spaces 
most intimately related to the inferior and the middle turbinate bodies 
The frontal sinuses tend to become involved later, and to a lesser degree, 
because of their less intimate relation to the turbinate bodies Allergic 
changes m the soft tissue of the sphenoid sinuses aie a comparative 
rarity because the orifices of these air spaces are still more remote 
The order and degree of allergic involvement of the sinuses can be 
gaged to some extent by examination of the paranasal sinuses of patients 
with bronchial asthma 1 A group of these patients showed a high 
incidence of sinus disease in both a roentgenographic study (80 5 per 
cent) and a clinical study (67 per cent) In both examinations, mucosal 
abnormality was most frequent in the maxillary sinuses and appeared 
next, in order of decreasing frequency, in the ethmoid, frontal and 
sphenoid sinuses (Whether the maxillary sinuses or the ethmoid air 
cells are first involved cannot be determined with absolute certainty 
because the early phase of allergic change in mucous membrane is more 
difficult to detect in the ethmoid cells than in the maxillary sinuses ) 
There is little evidence to support the concept that allergic changes 
commonly occur m the paranasal sinuses prior to allergic changes in 
the turbinate bodies On the other hand, it has become obvious that, 
once allergic alterations have taken place within the sinuses, these 
alterations may progress until an irreversible change has taken place 
in the tissue, which is no longer appreciably affected by abnormalities 
m the turbinate bodies 2 

The primary allergic response in the upper respiratory tract usually 
appears in the tissue of the turbinate body and may be initiated by direct 
contact with an allergen which has gained entrance to the nasal passages 
or by the more indirect contact with blood-borne antigens absorbed 
from the gastrointestinal tract In a sensitized person, absorption of 

1 Kern, R A , and Schenck, H P The Relative Efficiency of the Clinical 
and Roentgenologic Methods for Sinus Disease Diagnosis, Am J M Sc 178 168 

(Aug) 1929 
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food 01 drugs in the gastrointestinal tract may initiate a very positive 
alleigic response m the tissue of the turbinate body, but the role of 
blood-borne allergens is apt to be overshadowed by the more frequent 
effects of air-borne allergens In an occasional patient a characteristic 
curious, gianular, pale stippling of the posterior portion of the middle 
part of the turbinate body is the first evidence in the upper respiratory 
ti act of food sensitization 2 

The allergic changes in the turbinate bodies consist primarily of 
thickening and hyperplasia of the epithelium, edema of the basement 
membrane and edema and eosinophilic infiltration of the stroma 
Actually, all these alterations aie secondary to certain vascular phe- 
nomena precipitated when a specific allergen comes m contact with 
sensitized tissue At least a portion of the mechanism thus brought into 
play was demonstrated in observations on the living tissues of animals, 
made under the high powers of the microscope 3 The injection of 
horse serum, or of red blood corpuscles from fowl, into a rabbit sensitized 
to either antigen has the fol owing effects (1) the arterioles contract, 
blocking the circulation, (2) the consistency of the endothelium changes, 
so that the leukocytes adhere to the walls of the capillaries and 
venules in large numbers and emigrate into the surrounding tissue, 
(3) a change occuis m the leukocytes, so that they become cohesive, 
frequently occluding the venules and capillaries and sometimes forming 
leukocytic emboli , (4) no contraction of the blood capillaries or the small 

2 An exception to the usual tram of events has been described by Proetz 
(Sudden Allergic Reactions in the Maxillary Sinuses, J Allergy 1 324 [May] 
1930), who observed sudden pronounced increase in the thickness of the mucosa 
of the maxillary sinus during an asthmatic attack, while a patient was undergoing 
roentgenologic studies and iodized oil U S P was present in the sinus He sug- 
gested that the trauma incident to the introduction of contrast mediums might 
play a role in such a reaction Similar bizarre allergic reactions may occur else- 
where in the respiratory tract For example, a 50 year old physician, while 
inoculating rats during an experimental investigation, suddenly became hoarse, 
then aphonic and finally dyspneic When examination was made ten minutes later, 
the obstructive dyspnea was so extreme that preparations were made for tracheotomy 
The right vocal cord was pallid, edematous and in contact with the left false vocal 
cord Forceful displacement of the right cord to the right revealed the left vocal 
cord to be essentially normal Subcutaneous administration of a solution of 
epinephrine was followed within ten minutes by subsidence of the edema of the 
right vocal cord Subsequent cutaneous tests demonstrated that he had a violent 
reaction to rat hair 

3 Abell, R G , and Schenck, H P Microscopic Observations on the 
Behavior of Living Blood Vessels of the Rabbit During the Reaction of Anaphy- 
laxis, J Immunol 34 195 (March) 1938, The Behavior of Living Blood Vessels 
of the Rabbit During the Reaction of Anaphylaxis, Anat Rec 70 1 (March) 1938 
Schenck, H P , and Abell, R G The Anaphylaxis Reaction Tissue Changes 
as Observed in Living Tissue in the Rabbit, Tr Am Larvng A 60 210, 1938 
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venules occurs, and ( 5 ) the blood vessels do not become occluded by any 
specific precipitates 

The gross changes in the nasal mucosa in allergy are probably also 
secondary to the vascular changes outlined in the preceding paragraph 
The intimate relation between the vascular structures of the turbinate 
body and those of the ethmoid cells and the maxillary sinuses rendeis 
involvement of these sinuses almost inevitable if the allergic stimulus 
is of appreciable duration 

The thinner the lining membiane of a sinus, the more lesponsive 
it is to allergic stimuli and the more readily it partakes of the turbinal 
activity The mucous membrane of the ethmoid air cells is thinner than 
that of the other sinuses, but in all other respects, including the presence 
of glands, it resembles the mucosa of the upper respiratory tract The 
air-containing cells vary greatly in number and size, but they are sepa- 
rated from each other by their bony walls, and every space communi- 
cates with the nasal fossa, either directly, through its own aperture, 
or indirectly, through one or more cells Deficiencies in the bony walls 
are not infrequent Each ethmoid cell is small when compared with 
the maxillary sinus, and each is completely filled with edematous mucosa 
at an earlier period The opportunity for extrusion of the mucosa and 
for the formation of polyps is therefore greater in the ethmoid cells 
than m the maxilary sinuses and probably accounts for the earlier for- 
mation of polyps m the ethmoid region 

Once the polypoid changes m the ethmoid cells are well established, 
activity may appear m several secondary areas The ethmoid cells 
commonly dram into grooves arranged m parallel lines along the upper 
parts of the lateral nasal wall 4 These grooves on each side, consist 
of the hiatus semilunaris and the bullar ostium, m the middle meatus , 
the posterior groove, m the superior meatus, and the postreme groove 
in the supreme meatus While in one person a groove may accommodate 
the ostiums of several cells, in other persons it may repiesent a wide 
space for the drainage of a single cavity or cell The ostiums of cells 
may sometimes be situated outside the normal grooves The piesence 
of these grooves explains m part the facility with which secondaiy 
polypoid formations occur aftei extrusion of edematous mucosa from the 
ethmoid cells Eventually a series of pedunculated polyps may be 
attached along one or more of the grooves 

The extrusion of polyps into the superior meatus leads to abnormal 
contact and pressure m important olfactory areas, and where the polyps 
have become large they have been suspected of inducing changes m 
pressure in the region of the sphenopalatine ganglion Such abnormal 
contacts are considered important m the precipitation of some attacks 

4 Van Alyea, O E Nasal Sinuses An Anatomic and Clinical Considera- 
tion, Baltimore, Williams & Wilkins Company, 1942 
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of intrinsic asthma In most of these instances, the tissue changes m 
the ethmoid cells are more important than the changes m the maxillaiy 
sinuses, because allergic edema and extrusion of polyps occur earhei 
m the ethmoid cells than in the maxillary sinuses 

Allergic tissue changes in the ethmoid cells have profound effects 
on the course of bronchial asthma, especially when they have become 
advanced and irreversible Pressure may induce mtnnsic asthma, and 
reduced nasal channels, especially in the presence of polyposis, may 
cause mouth breathing, air-borne allergens can then reach the lower 
respiratory tract directly and without filtration m the nasal chambers 

When infection of allergic ethmoidal tissue occurs, a vicious train of 
events follows This tissue cannot combat infection with the same 
efficiency as can nonallergic tissue The impaired response to acute 
infection facilitates progress to a chronic status, and chronic infection 
becomes established Bacterial sensitization is then possible because of 
the chronic focus of infection in the ethmoid cells 

Roentgenographic examination frequently indicates very early 
allergic changes in the mucosa of the ethmoid cells When minimal 
changes appear in the absence of purulent secretion m the usual areas 
of drainage, allergy is probably the etiologic factor Later, a char- 
acteristic absorption of the thm, bony walls of the cells and a typical 
rarefaction of bone become of diagnostic significance Condensation of 
bone is the rule in the presence of infection of the cells , and later m the 
course of infection, when chronicity is established, there may also be 
absorption Even in chronic infection, however, the remaining areas 
of condensation are pronounced, and the over-all picture differs from 
that obtained m allergic involvement When both allergy and infection 
are present, the roentgenographic findings merely indicate extensive 
involvement of the ethmoid cells , and the importance of each factor 
cannot be evaluated 

Treatment of allergic involvement of the ethmoid cells becomes 
necessary not only to prevent progressive tissue changes and eventual 
chronic infection but also because of the influence of diseased ethmoid 
cells on the course of bronchial asthma Only a competent specialist can 
deal with the underlying factor — allergy Neither simple nor radical 
surgical procedures should be considered prior to complete, systematic 
cutaneous tests and sincere attempts at desensitization The local and 
oral use of vasoconstrictors is justified during the course of the 
investigation for allergy because of the temporary relief afforded the 
patient and also because, in some instances, such drugs may impede 
further changes in the tissues 

Only after it has become evident that treatment of allergy alone 
is unable to control, or to produce regression m, the tissue changes 
should surgical measures be attempted In general, these should be 
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limited to the most conservative of rhmologic procedures Removal of 
polyps, cauterization of polyp-bearmg areas and possibly removal of the 
middle tuibmate bone are justifiable procedures, but only if active 
measuies are continued m an attempt to desensitize the patient or to 
eliminate the offending allergens 

When treatment of allergy fails and conservative rhmologic pro- 
cedures are obviously inadequate, radical ethmoid exenteration is almost 
imperative Such a step is justified only when extreme, irreversible 
tissue changes have occurred or when chronic infection has compli- 
cated the allergic reaction Once surgical treatment has been attempted, 
effort should be made to eliminate every cell and to secure smooth 
surfaces in the area of operation Irregular surfaces and residual cells 
seive to perpetuate the formation of edematous tissue and, consequently, 
of polyposis Moreover, no matter how thorough surgical exenteration 
may be, polypoid excrescences will continue to form in the area of 
operation if the underlying allergy is not controlled 

Wherever possible, allergic involvement of the ethmoid cells should 
be managed by treatment of allergy alone Obviously, such measures 
aie most effective when instituted early, before extensive abnormalities 
have appeared m the soft tissues Rhmologic procedures, including the 
most radical surgical measures, have been of no lasting value in the 
absence of careful investigation and treatment of allergy Unless deter- 
mined efforts are made to control the underlying allergy throughout the 
operative and postoperative periods, and for a long time theieafter, the 
results of surgical intervention will be disappointing 

326 South Nineteenth Street 
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T HE ANESTHESIOLOGIST and the otolaryngologist encounter 
many mutual problems They observe many ties and much over- 
lapping m their specialties To achieve good results, they must under- 
stand each other’s aims before, during and after every surgical 
procedure 

They possess something else in common — in institutional life they 
are frequently relegated to the back seat and assigned the most 
inexperienced members of the house staff There is nothing that makes 
them shudder more than to see a new intern performing tonsillectomy 
on a patient while someone with a sheepskin in one hand is administering 
the anesthetic with the other I am certain that most of my colleagues 
have discovered, in many an instance, that anesthetizing a patient for 
tonsillectomy is more difficult and exacting than anesthetizing one for 
lobectomy or resection of the bowel 

Theoretically, the patient should be admitted the day befoie operation 
so that he may become acclimated to the atmosphere of the hospital 
and properly prepared for surgical treatment However, the critical 
shortage of beds has forced many institutions to admit patients for 
minor surgical operations on the morning on which these operative 
procedures are to be performed Breakast should be withheld, and 
it is imperative that the persons responsible for the patient be instructed 
to keep food away from him Too many mothers, feeling sorry for 
their children, give them a “little” breakfast Vomiting and aspirating 
the vomitus during the induction of anesthesia or postoperatively in the 
reactive period form the background of many a surgical tragedy 

From sixty to ninety minutes prior to surgical treatment the 
patient should be given either an opiate or a barbituric acid derivative 
in appropriate dosage and either atropine or scopolamine A morphine 
salt, a codeine salt, “pantopon” (a mixture of hydrochlorides of opium 
alkaloids), dihydromorphmone hydrochloride and meperidine hydro- 
chloride (“demerol hydrochloride”) are frequently used Patients who 
show an idiosyncrasy to morphine will frequently tolerate one of the 

From the Department of Anesthesia, Sinai Hospital 

Presented before the Section on Otolaryngology of the Baltimore City Medical 
Society, Jan 7, 1947 
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synthetic products, “pantopon,” dihydromorphmone hydrochloride 01 
meperidine hydrochloride The short-acting barbiturates, such as 
pentobarbital sodium and “seconal sodium,” because of the rapidity of 
their action, are preferable to the longer-acting barbiturates Morphine 
and allied drugs will relieve pain, but moderate doses of the barbiturates 
will not Proprer premedication, in addition to relieving the patient’s 
pain 01 apprehension or both, will reduce the amount of anesthetic 
required 

Scopolamine and atropine diminsh or abolish salivary secretion 
Mucus can interfere with the airway by initiating laryngospasm, which 
not only makes the induction and maintenance of anesthesia difficult 
but interferes with the proper oxygenation of the patient Furthermore, 
various degrees of atelectasis can be produced by the aspiration of mucus 

Atropine and scopolamine directly stimulate metabolism and there- 
fore counteract the depression of the respiratory center produced by 
the sedative drugs In addition, they depress the activity of the vagus 
nerve, thereby helping to protect against cardiac irregularities and 
laryngospasm Scopolamine will also produce euphoria or amnesia, 
and that is advantageous m the proper preparation of the patient 

Should derivatives of belladonna be administered to children ? This 
controversy has raged for some time Anesthesiologists feel that these 
drugs should be used in children Appropriate doses will not, they 
are certain, produce belladonna poisoning, and will certainly dimmish 
salivary secretion Because of the high metabolic activity of children, 
dangerous doses would be necessary in some instances to abolish 
salivary activity However, in many cases just the diminution of the 
amount of mucus will be helpful 

It requires one to one and a half hours for the drugs used as pre- 
medicants to exert their maximum effect when administered sub- 
cutaneously When given intramuscularly, they become effective within 
fifteen to twenty minutes Only five minutes is necessary for the desired 
effect when the intravenous route is used This avenue is helpful 
when the premedication has been erroneously omitted or has lost its 
effect With intravenous administration, however, smaller doses should 
be used The barbiturates can be given rectally m both children and 
adults 

Many surgeons and anesthesiologists prefer one drug or combination 
of drugs to others and have used them with great success However, one 
must always remember that the dosage varies with the patient, the 
operation and the anesthesia In choosing the dosage, the patient’s 
age, size and occupation must be borne m mmd, fever, pain, hyper- 
thyroidism, pregnancy, alcoholism (both chronic and social), emotional 
excitement — all call for increased dosage, cachectic and debilitating 



ROCHBERG— ANESTHESIOLOGY AND OTOLARYNGOLOGY 55 


diseases, anemia, hemorrhage, shock, cardiorenal disease and hypo- 
thyroidism all necessitate smaller doses When the patient is to be 
operated on under local anesthesia, a barbiturate should be given m 
addition to an opiate, not only for its hypnotic effect but also for its 
counteraction ot an} possible reaction evoked by the local anesthetic 
agent If the pioceduie is a long one, and the premedication is wearing 
off, one can make the patient moie comfoi table by further administra- 
tion qf the opiate or the barbiturate or both 


Table 1 — M 01 phtne and Scopolamine 01 Ah opine 




Morphine 

Scopolamine 

Atropine 


Weight, 

Sulfate, 

Hydrobromide, 

Sulfate, 

•ige 

Lb 

Gram, Mg 

Grain, Mg 

Grain, Mg 

Op to 2 mo 

710 

1/480 (0 13 mg ) 

1/600 (010 mg) 

1/400 (0 16 mg ) 

2 3 mo 

10 12 

1/360 (0 18 mg ) 

1/600 (0 10 mg ) 

1/400 (0 16 mg) 

3 4 mo 

1214 

1/240 (0 27 mg ) 

1/600 (0 10 mg ) 

1/400 (0 16 mg ) 

1 7 mo 

14 1G 

1/144 (0 45 mg ) 

1/600 (0 10 mg ) 

1/400 (0 16 mg ) 

7 11 mo 

1619 

1/120 (0 54 mg) 

1/600 (0 10 mg ) 

1/400 (0 16 mg ) 

11 18 mo 

19 24 

1/10S (0 60 mg ) 

1/600 (0 10 mg) 

1/400 (0 16 mg ) 

18 mo 2 yr 

24 27 

1/72 (0 90 mg) 

1/450 (0 14 mg ) 

1/300 (0 22 mg) 

2 3 yr 

27 30 

1/60 (1 0 mg,) 

1/450 (0 14 mg ) 

1/^00 (0 22 mg ) 

3 5 yr 

30 40 

1/48 (1 35 mg ) 

1/450 (0 14 mg ) 

1/300 (0 22 my ) 

6 Syr 

40-55 

1/36 (180 mg) 

1/300 (0 22 mg ) 

1/200 (0 30 mg ) 

8-10 yr 

55-65 

1/24 (2 70 mg) 

1/300 (0 22 mg ) 

1/200 (0 30 mg ) 

10 12 yr 

65 80 

1/18 (3 60 mg) 

1/200 (0 30 mg ) 

1/100 (0 65 mg ) 

12 14 yr 

80 90 

1/12 (5 40 mg ) 

1/150 (0 43 mg ) 

1/75 (0 86 mg) 

Idult 

Over 90 

1/8 1/4 8 10 16 mg) 

1/150 1/100 

1/75 (0 86 mg) 


(0 13 0 65 mg ) 


Table 2 — Meperidine Hydrochloride (“Demerol Hydrochloride”) 


Age, Tears 

Cc 

Mg 

12 

% 

13 

34 

% 

IS 

5 6 

% 

25 

78 

% 

37 

912 

1 

50 

13 

1% 

75 

4dult 

2 

100 


Tables 1 to 4, prepared by Leigh and Belton, 1 of Montreal, Canada, 
and based on a great deal of experience, may be helpful 

Many anesthetic agents and various technics of administration have 
been used m the field of otolaryngology Except for rare cases, 
anesthesiologists do not feel that any one specific drug or technic is 
indicated for a certain surgical procedure The case is a better risk 
when surgeon and anesthesiologist are using familiar methods, provided 
those methods are physiologically sound 

1 Leigh, M D , and Belton, M K Premedication m Infants and Children 
Anesthesiology 7 611-615 (Dec ) 1946 
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Local and regional anesthesia have been employed with great 
success in otolaryngologic piactice The drug used should possess 
certain features It should not be irritating to the tissues, nor should 
it damage nerve structure, the systemic toxicity produced should be 
low, the concentiation needed for effective anesthesia should be low, 
the duration of action must be sufficiently long to permit the can ymg out 
of the surgical procedure, the time required for the onset of anesthesia 
should be short, and as an ideal local anesthetic the drug should be 
effective when injected or when applied topically Some of the drugs 
which meet the foregoing requirements and enjoy wide clinical usage 
are cocaine hydrochloi ide, procaine hydiochloride (“novocame”), buta- 
came sulfate (“butyn sulfate”), Tarocame hydrochloride,” “metycame 
hydrochloride,” tetracaine hydrochloride (“pontocaine hydrochloride”) 
and dibucame hydrochloride (“nupercaine hydiochloride”) 

Table 3 — Pentobarbital Sodium 


13 

37 

712 

Over 12 

Age, Years 

Grains (Mg ) 

Yt (16 mg) 

% (32 mg) 

1 (64 5 mg ) 

1% (96 5 mg ) 


Table 4- 

-"Seconal Sodium” 


Age 

Grains (Mg ) 

3 6 mo 


% to % (8 24 mg ) 

6 36 mo 


% to % (24 32 mg ) 

3 8 yr 


% (48 5 mg ) 

815 yr 


% to 1% (48 5 96 5 mg ) 


The action of the local anesthetic agents can be prolonged by the 
addition of such vasoconstrictors as epinephrine hydrochloride or “cobe- 
frm” (3, 4-dihydroxy-norephedrme) When the blood vessels at the 
site of injection become constricted, the absorption of the anesthetic agent 
is delayed, thus its effectiveness is increased, and the body is allowed 
moie time in which to detoxify the drug This is impoitant m cases 
in which sensitivity is present Cocaine will itself produce vaso- 
constriction, thereby delaying its own absorption 

The inherent danger of the use of the agents producing local 
anesthesia lies m individual susceptibility or sensitivity The mani- 
festation of such sensitivity is commonly known as a cocaine or a pro- 
caine reaction It may be mild and long m appearing or swift and 
tragic Headache, vertigo, restlessness, tremors and convulsions may 
be seen, with death resulting from respiratory failure The proper 
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and immediate treatment should be to inject intravenously “pentothal 
sodium” and to administer oxygen by positive pressure from an anes- 
thetic machine The barbiturates are almost specific in the antagonism 
they exert toward procaine sensitivity, and therefore the} should be used 
prophylactically in the preparation of the patient 

The agents producing local anesthesia may also act adversely on the 
circulatory system, producing various degrees of collapse and shock 
01 sudden cardiac standstill Tieatment consists m an intravenous 
injection of a barbiturate and administration of oxygen and a sympatho- 
mimetic agent, such as ephednne hydrochloride or sulfate or phenyl- 
ephrine hydrochloride (“neo-synephrin hydrochloride”) 

Some of the reactions seen with local anesthesia aie due to the 
epinephrine in the anesthetic solution 

Because of the high incidence of accidents occumng during local 
anesthesia, a special committee of the American Medical Association 
made the following recommedations (1) Cocaine hydrochloride and 
butacaine sulfate should be restricted to suiface applications, (2) the 
total amounts of the cocaine salt used should not exceed 0 1 Gm , (3) 
procaine hydrochloi ide may be injected, but its concentration should 
be limited to 1 0 per cent, (4) precautions should be taken not to 
confuse cocaine hydrochloride and procaine hydrochloride, as a number 
of fatalities have resulted from this error 

I have tried to stress individual susceptibility to the drugs producing 
local anesthesia, because too often minute quantities will produce 
severe reactions Furthermoie, some of one’s ideas concerning procaine 
and associated drugs have leceived a jolt in the past two years The 
British and the Canadians have been injecting procaine hydrochloride 
intravenously for the relief of pam m severe burns and for postoperative 
pain In this country intravenous use of this drug has saved lives by 
dramatically correcting cardiac irregularities m patients undergoing 
surgical treatment for pulmonary and cardiac conditions , Fi edenck 
Allen, of New York, reported that he had used it successfully in obstetric 
practice without observing any untoward result m mother or infant 
In an effort to avoid accidents one should question each patient 
closely as to previous experience with local anesthesia and make a cutane- 
ous or a mucosal test of the drug to be used whenever possible A muco- 
sal test is made by applying a small quantity of the drug to the mucous 
membrane , if no systemic reaction has appeared within ten minutes, that 
agent is considered relatively innocuous m that patient 

Proper local anesthesia, obtained by either a topical application or a 
regional nerve block or a combination of both, will permit many 
procedures to be done on the head or the neck of the well premedicated 
patient To become proficient in nerve blocking, one should be veil 
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acquainted with the anatomy of the region in which nerve block is to be 
achieved and should not be disheartened by early failures Furthermore, 
the surgeon must realize that lus operative time is limited by the duration 
of the anesthesia, and his patient’s comfort may last only as long as 
the sedation However, if need be, both anesthetic and sedative can 
be administered again 

In many instances the operative proceduie or the desires of the 
patient or of the surgeon may warrant general anesthesia First, the 
anesthesiologist and the surgeon must ask themselves, “Should this 
patient be put to sleep ? ” I can vividly recall a case in which I was 
involved during my training 

An obese lady m her early thirties was to undergo a pelvic laparotomy for 
uterine fibroids Nothing in her history foretold any difficulties relative to 
anesthesia Several minutes after the induction I heard gurgling and bubbling 
noises coming from her mouth The face mask was removed, and there was fresh 
blood pouring from her nose and mouth Suction was begun immediately, the 
patient being placed in the Trendelenburg position, and the operation was canceled 
I soon realized that a nose bleed was the problem , it was controlled by packing 
and the patient was returned to her room She later confessed that she frequentlj 
had nosebleeds but had forgotten to mention this minor fact to the house staff The 
operation was done forty-eight hours later, with this patient under spinal 
anesthesia 

I should like to recall another case 

A colleague of mine was called one afternoon to administer a “little pentothal 
sodium” to a patient who was to undergo incision and drainage of the site of 
Ludwig’s angina (cellulitis of the floor of the mouth) The anesthesiologist 
requested that a preliminary tracheotomy be done The request was refused A 
few cubic centimeters of “pentothal sodium” was administered, and suddenly the 
patient stopped breathing All efforts at resuscitation failed 

When one is dealing with a tumor or an inflammation of the neck or 
the nasopharynx one must be certain that the airway will be adequate 
once anesthesia has been established Piessuie, collateral edema or 
obstructive size of the tumor 01 the abscess may be producing moderate 
respiratory distress prior to anesthesia Too frequently hypoxia and 
anoxia appear when the patient is asleep unless a proper airway has 
already been established This can be done either by preliminary 
tracheotomy or by nasotracheal intubation under topical anesthesia 
A laryngscope with a thin blade and a pair of long curved forceps to 
direct the tube are essential for intubation These instruments should 
be used with great gentleness 

After a suitable airway has been established, light anesthesia, induced 
with either “pentothal sodium” or any of the gaseous agents, can be 
employed If it is a tumor that is being removed, deeper anesthesia 
will be necessary If an intraoral abscess is to be opened, anesthesia 
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light enough to preserve the cough reflex and a steep Trendelenburg 
position are indicated The mortality rate in cases of Ludwig’s angina 
runs from 50 to 60 per cent The necessity for teamwork is obvious 

Of all the anesthetic agents at the command of the anesthesiologists 
and the surgeon, ether U S P is still the standard and certainly the 
most popular one The ease of its administration and the great margin 
of safety are important factors All, however, have been disturbed bv 
the screaming of the young patient during induction, and certainly none 
would think of administering “straight” ether to an adult Nitrous oxide 
U S P , ethylene or cyclopropane U S P can be used for induction 
with both children and adults, “pentothal sodium” may be used with 
patients over 10 years of age My associates and I have found ethyl 
chloride and vinyl ether, or “vmethene,” administered by the open drop 
technic, to be suitable for children Both agents are more potent and 
less irritating to the olfactory sense and the pulmonary tree than ether 
We have also found them useful in short otolaryngologic procedures 
However, because of their potency, they must be handled with great 
care and caution Vinyl ether, which is an unsaturated ether, has a wider 
margin of safety than ethyl chloride and therefore is the safer agent 

Ishould like to interject one word of caution A few weeks ago 
I was called to anesthetize a child for the suturing of a laceration Just 
as I was about to begin, I noticed the youngster’s jaws working rapidly 
I held out my hand and said, “Let me hold that chewing gum for you, 
sonny ” Thereupon I became the proprietor of the “bubble gum ” 
Children are fond of placing foreign objects m their mouths, particularly 
candy or chewing gum This should be remembered prior to anesthesia 
During anesthesia one should be careful of any loose teeth or dentures of 
children or adults A well fitting denture which one knows is present 
should not cause any concern 

There are many machines and devices, some complicated and some 
simple, for the administration of ether for adenotonsillectom) Essenti- 
ally, all are designed to pass air or oxygen through ether to the patient’s 
oropharynx However, it is possible, if the apparatus is set up incor- 
rectly, for liquid ether to be sucked into the patient’s mouth Tragedy 
can occur before one is aware of what has gone wrong It is the so’e 
responsibility of the anesthesiologist to check the apparatus before each 
and every use 

In an effort to keep blood and mucus avaj from the glottis during 
the operation, my associates and I have resorted to the effects of gravity 
that are gained by the Tiendelenburg position This will decrease the 
danger of aspiration, of blocking of the glottic orifice by accumulated 
Wood, and of laryngospasm m cases in which only a slight amount 
of blood or mucus will produce abduction of varying degrees of the 
vocal cords and eventually oxygen lack 
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To maintain an adequate an way, various gags and tongue depressors 
have been used The Davis gag which is so frequently used can be 
held by the anesthesiologist Thus there is no need of a good assistant 
to hold the loose type of blade Too often, the loose blade is handed 
over to someone who has little notion of how to hold the instrument 
properly Thereupon, the tongue and blood encroach on the airway, 
and the surgeon and the anesthesiologist struggle foi proper exposure 
and adequate oxygenation When the proper-sized blade is attached 
to the Davis gag, the tip of the blade will fit into the hypoepiglottic 
sulcus and the tongue will be sufficiently depressed to insure an adequate 
airway 

A careful check should be kept of the sponges placed m the mouth or 
the nasopharynx 

As the adenotonsillectomy is nearing completion, anesthesia should 
be lightened considerably, so that the cough reflex can be elicited to 
expel some of the foreign matter in the tracheobronchial tree At the 
conclusion of the procedure, the patient should be placed on the stretcher 
in a semilateral position with the head extended and the upper leg flexed 
The same position should be used when the patient is transferred to 
his bed The tongue will tend to fall forward, and blood and secretions 
will not collect near the glottis Furthermore, should the patient cough 
or vomit, the oral contents will be expelled onto the bed, whence 
the patient cannot aspirate them About two years ago an infant 
was operated on for harelip and cleft palate, after completion of the 
dressings, the child was placed on its back and its hands were tied 
so that it would not pick at its bandages During the period of 
recovery, the child vomited, aspirated and died before anything could 
be done The reason anesthetist and surgeon ai e so concerned about an 
active cough reflex, position and aspiration is because of the possibility 
of atelectasis, bronchopneumonia and pulmonary abscess Broncho- 
scopic studies following tonsillectomy have shown that as many as 78 
per cent of these patients will have blood m the tracheobronchial tree 
in spite of the prophylactic measures Given the organisms found in 
infected tonsillar crypts, the proper culture medium in the dependent 
portion of the bronchial tree and lowered lesistance, one may well 
be surprised that the incidence of pulmonary abscess is not higher in 
these patients 

During the past three years my associates and I have had some 
interesting experiences relating to anesthesia induced with “pentothal 
sodium” in adults who were to undergo tonsillectomy We have not 
used this drug in children under 10 years of age, because of our belief 
that m these patients the margin of safety is not gieat enough The 
strength of the solution used ranges from 1 25 to 2 5 per cent As 
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soon as the patient is profoundly asleep, the Davis gag is inserted 
The operator should not begin until the throat muscles are quiet and the 
pharyngeal reflex is abolished, otherwise, the stimulation produced 
may make it difficult to maintain smooth anesthesia A piece of rubber 
tubing, connecting the anesthesia machine to the Davis gag, carries 
equal parts of oxygen and nitrous oxide This mixture will furnish 
additional oxygen to the patient and will reduce the amount of “pentothal 
sodium” needed For maintenance, “pentothal sodium” is administered 
intermittently as needed The patient’s color and the diaphragmatic 
movements are closely observed At the end of the operation a breathing 
tube is placed in the mouth to maintain an adequate airway until the 
pharyngeal reflexes have returned Between 1 0 and 1 5 Gm suffices 
for the average patient Occasionally 2 0 Gm has been necessary 

The most troublesome complication has been laryngospasm Usually 
this was overcome by temporarily stopping the operation, suctioning 
all blood and secretions from the throat and administering more “pento- 
thal sodium ” Some physicians have been routinely cocainizing the 
throat just prior to surgical procedure to pi event laryngospasm and to 
diminish the amount of “pentothal sodium” required We have felt 
that obtunding the patient’s reflexes -would increase the likelihood of 
postoperative pulmonary complications, and, thei efoi e, we have refrained 
from this practice However, in several cases in which the laryngo- 
spasm was severe enough to produce hypoxia we have applied sponges 
medicated with 2 per cent tetracaine hydrochloride to the tissues 
surrounding the tracheal orifice This procedure has been of some aid 
In several cases the spasm was ameliorated by small divided doses of 
curare If these maneuvers should fail, a nasotracheal tube should be 
inserted and the trachea packed off so that foreign matter will not run 
along the tube and into the trachea When one is faced with a heavy, 
thick, short-necked patient, one can inseit the tube before the operation 
is begun and thereby insure a good airway and smooth anesthesia 
The tube should not be removed until the patient is almost awake 

The average patient reacts and becomes rational m about thirty 
minutes Caffeine and sodium benzoate injection U S P (0 5 Gm 
[7 5 grains]) may be administered intramuscularly if the patient is 
sleeping too long 

The endotracheal tube can be and should be used more frequently 
for tonsillectomy McCarthy 2 leported 1,550 cases m which tonsillec- 
tomy was performed on adults anesthetized by endotracheal adminis- 
tration of nitrous oxide Whenever the surgeon and the anesthetist 
find that they cannot correct persistent hypoxia, intubation should be 
performed One should remember that cerebral changes pioduced by 
inadequate ox) genation can never be corrected 

2 McCarthy, K C Endotracheal Nitrous Oxide Anesthesia for Tonsdlectorm, 
Anesthesiology 1 216-222 (Sept) 1940 
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The endotracheal tube should also be used in otolaryngologic pro- 
cedures in which the anesthesiologist is “draped out of the field,” or 
m which he has no control of the airway once surgical operation has 
begun, or in which there is likelihood of aspiration of foreign or 
infected matter Depending on the site of the operation, the orotracheal 
or the nasotracheal technic may be followed A tube with an inflatable 
cuff should be used whenever one wishes to seal off the tracheobronchial 
tree and prevent aspiration At the conclusion of the operation, all 
secretions, blood and pus are suctioned off, the cuff is then deflated 
and the tube removed Whenever indicated, the tube should be allowed 
to remain until the patient is fully awake During the war this proved 
to be a life-saving measure in personnel with severe facial, oral and 
cervical injuries Many a technic or variation thereof has been advanced 
as the ideal method of securing anesthesia for extensive laryngeal 
operations I believe that the ideal setup for laryngeal operations is a 
cooperative surgeon, a competent anesthesiologist and a cuffed endo- 
tracheal tube 

The drug that has fascinated many anesthesiologists and surgeons is 
curare Curare, which is a derivative of the plant Strychnos, has 
gamed widespread usage in general surgical practice because of its ability 
to relax striated muscle Prostigmme is the physiologic antidote 
Curare has been found to be valuable in endoscopic practice There are 
occasions when, in spite of premedication and good topical anesthesia, 
enough relaxation cannot be obtained for bronchoscopic or esophagoscopic 
procedures At such times a small dose of curare (20 mg foi a child 
and 50 to 60 mg for an adult) given intravenously may produce the extra 
amount of relaxation needed If required, additional curare may be 
administered in very small doses However, my associates and I feel 
that curare, because of its potency, should be used only in institutions 
and by someone familiar with the drug and with the technic of controlled 
breathing 

In conclusion, I should like to reiterate the necessity for greatei 
cooperation and understanding between otolaryngologists and anesthesi- 
ologists Then they will achieve better anesthesia and finer surgical 
results, with fewer complications 
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TN ORDER to explain many of the unanswered questions pertaining 
to the functioning of the mechanism of the ear as it pertains to prac- 
tical otologic diagnosis, the following hypothesis has been propounded 
The basis for it was initially presented by von Bekesj 1 m his original 
work on the reception of sound by bone conduction 

INITIAL CONCEPT 

First, one may look on the cochlea as being made up of two ideally 
symmetric cavities, separated by a uniformly flexible basilar membrane 
except for an analogous helicotrema and terminated in two similar 
membranous windows having the same elastic properties This con- 
cept is diagrammatically shown in figure 1 A, which depicts a cross 
section Now, if the bony side walls of such a cavity were made to 
vibrate by a source of sound applied to the skull containing such a 
cochlea, it should be evident that the side walls would be alternately 
compressed and released , that is, they would move m and out between 
the solid and the broken lines (diagrammatically this movement has been 
exaggerated for sake of clarity) Such motion would produce cor- 
lespondmg compression and expansion of the fluid in each compart- 
ment of the cochlea, with the result that the liquid piessuies in each 
compartment would remain equal This means that the same normal 
force is exerted on all analogous sides of each compaitment In the 
case of the basilar membrane these forces are equal and opposing one 
another, therefore there is no resultant displacement of the membrane 
Hotvever, in the case of the elastic windows these forces are acting in 

This research was made possible bj r a grant from the W H Wright Foundation 
From the Departments of Phvsics and Otolaryngology, the Unnersitj of 
Toronto 

1 %on Bekesv, G Zur Theorie des Horens bei der Schallaufnahme durch 
Rnochenleitung, Ann d Physik 13 111, 1932 
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the same direction, and, as the windows are extiemely flexible as com- 
pared to the bony side walls, each is displaced outwardly to the same 
degree 

In the event that the membrane of one window of such a cochlea, 
say the upper, is less elastic than that of the other, it should be apparent 
that a greater displacement of the more elastic window will occur foi 
the same applied force When the side walls of the compartments 
containing such windows are stimulated as before, a momentary increase 
in the pressure of the liquid of the upper compartment relative to the 
lower will result, since the compartments no longer have a symmetry 
of elasticity However, when a difference of pressure exists in such 
compartments, there is an automatic tendency to bring the acting forces 
to equilibrium at any instant , this tendency actually involves the 
simultaneous motion not only of the two windows (the outward motion 




Fig 1 — Illustrations of a simple concept of the cochlea The solid lines 
represent the outlines of the scalae during the steady state, the broken lines 
represent those during the excited state 

of which merely tends to decrease the' pressure of the liquid m the 
compartments) but also of the mobile basilar membrane In this par- 
ticular example the lesser of the two forces acting on the basilar mem- 
brane would be on the under side, hence the membrane would be 
displaced downward in order to satisfy these conditions of equilibrium 
The resultant displacement of the membrane, corresponding as before 
to the maximum positive excitation of the cochlea would be as shown 
in figure IB 

The third possibility is the complete blocking of, say, the upper 
window by bony structure In accord with reasoning similar to that 
used m the preceding examples, it is obvious that the result would 
be a maximum displacement of the basilar membrane and of the lower 
window, as shown in figure 1C If the cochlea were completely 
encased in bony structure, as in figure ID, the resultant stimulation 
of the basilar membrane would be the same as for the concept of the 
cochlea in figure 1 A 
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The reader should note at this point that in the presentation of 
this work only the crest of the exciting cycle is considered and that the 
frequency of the exciting source is such in each example as to produce 
a maximum displacement of the basilar membrane at the point shown, 
in accordance with the resonance theory of hearing 

HUMAN ACTUAL COCHLEA 

The consideration of the human cochlea (fig 2) must account for 
the following factors (1) the added effect of the attached semicircular 
canals to the upper compartment, oi scala vestibuli, and (2) the difference 
between the oval and the round window 

According to a reasoning similar to that applied to the simple 
cochlea, if the human cochlea were excited m a fashion like that previ- 
ously described, the only modification of the results would be one 
due to the additional fluid attachment of the labyi inth , this would 



fng 2 — Diagrammatic representation of the human cochlea Outlines of the 
scalae during the steady state are represented by the solid lines , in the excited 
state, motion due to air conduction is shown by the dotted line, and that due to 
bone conduction, by the broken line 

create a gi eater pressure of fluid in the scala vestibuli than m the 
scala tympam The effect would be that of an added downward dis- 
placement of the basilar membiane, analogous to its movement m the 
simple cochlea previously considered in this paper Why it would 
take place is seen when the relative elasticity of the membranes of 
the round and oval windows with respect to the basilar membrane is 
considered Until this point the basilar membrane has been considered 
as being a separating medium only, with perfect freedom of motion or 
elasticity Practically, this state is an impossibility Since the dynamics 
of the inner ear have not been determined, it would appear most 
likely that the motion of the basilar membrane would be combined 
with that of the round window m order to assure that they both have 
the same elasticity or freedom of motion An accepted fact, however, 
is that the elasticity of the round window is greater than that of the 
oval window This may be appreciated by observation of the differ- 
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ence m shape and the attachment of the stapes to the oval window 
That is to say, the mobility of the windows differs It is this differ- 
ential of mobility between the oval and the round window which is the 
significant factor in the determination of the magnitude of the resultant 
stimulation by the motion of the rods of Corti on the basilar membrane 
of the neural elements leading to the brain 

So far only the excitation of the cochlea by the bony side walls 
encasing the same (bone conduction) has been considered To com- 
plete the picture, a consideration of the effect of excitation of the 
cochlea by the ossicular-tympanic pathway (air conduction) must be 
included By convention, the positive crest of a sound wave acting 
on the ear drum membrane forces the stapes and the membrane of 
the oval window inward Since the endolymph and the perilymph are 
incompressible, and the bony side walls of the cochlea are immobile 
under such excitation, the inward motion of the oval window can be 
compensated for only by the outward motion of the round window and 
the downward displacement of the basilar membrane, as shown in fig- 
ure 2 By comparison of the relative motion of the window for bone 
conduction (broken lines) with that for air conduction (dotted lines) 
the difference m the magnitude of the stimulation can be seen in terms 
of the displacement of the basilar membrane Therefore, it should be 
apparent that, the greater the differential between the position of the 
windows at rest (solid lines) and their maximum excursion (positive 
or negative) when excited, the greater is the stimulation of the basilar 
membrane From this conclusion it would appear that, for the nor- 
mally functioning ear, in order that the same apparent stimulation 
would result when the inner ear was excited by bone conduction as 
when it was excited by air conduction, a loss of fluid pressure by the 
oval window would have to be prevented by the reflex action of the 
mtra-aural muscles, holding the stapes relatively fixed and thereby 
approaching the condition shown m figure 1C, as otherwise as great 
a stimulation by bone-conducted sound as by air-conducted sound would 
be impossible 

CLINICAL VERIFICATION 

The application of this hypothesis to the impaired ear readily 
explains many of the observed phenomena In the case of stapedial 
ankylosis, in which there is a natural blocking of the oval window, 
lowering of the threshold of bone conduction can be expected, as the 
differential mobility of the two windows has been increased to a prac- 
tical maximum This has often been observed m the impaired ear and 
produced artificially by fixation of the stapes 

In the case of the normal ear, if a sufficient difference m pressure 
is obtained between the middle and the outer ear, it is possible effec- 



SULLIVAN-HODGES— MECHANISM OF HEARING 


67 


tively to reduce the thieshold of hearing not only by bone conduction 
but also by air conduction, to a gieat degree That is, when increased 
pressure of the middle ear from eithei liquid or air, as in altitude 
changes, effectively blocks or prevents the motion of both windows, 
the same phenomenon results as has been often observed when the 
middle ear is occupied with scar tissue 

In a radical mastoidectomy, for example, the formation of scar 
tissue on the internal wall of the middle ear inevitably reduces the 



Fig 3 — Diagrammatic representation of the human cochlea, showing hypothetic 
responses to air conduction and bone conduction under certain conditions The 
solid lines show outlines in the steady state , the dotted lires, those during the 
excited state due to air conduction, and the broken lines, those during the excited 
state due to bone conduction 

threshold of hearing In view of the foregoing explanations, the reason 
should be evident It could be added, however, that a considerable 
increase in the ability to hear can be made by the simple addition of 
an artificial drum m the external auditory meatus, with an attached 
prosthesis touching either window 

With reference to the reasoning given for excitation of the cochlea 
by air conduction, it is possible to explain some forms of the paradoxic 
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situation encountered in which the reception by air conduction is better 
than that by bone conduction m terms of the average normal ear 
Should the membrane of the round window be made slightly immobile, 
owing to thickening or foreign obstruction, for example, then for air 
conduction the relative motions of the membranes would be as shown 
in figuie 3 A, with a differential between the windows (d), while the 
motion for excitation by bone conduction would be as shown in figure 
3B, where the differential is seen to be practically nonexistent for an 
outward motion of the oval window and approximately one-half that 
for air conduction, figure 3C, if the stapes is held fixed at its point 
of rest Thus a possible explanation of the phenomenon is revealed 

From the standpoint of the selection of cases most suitable for the 
fenestration procedure, it is well to consider that the filling in of the 
niche of the round window with scar tissue or a bony structure due 
to malignant otosclerosis would result in apparent perceptive deafness, 
a deafness not necessarily present unless such a condition affected the 
nerve and the functioning parts of the inner ear from atrophv of disuse 
over an extended period 

The realization that an apparent perceptive deafness may result from 
the immobility of the windows of the inner ear opens a new field of 
otologic diagnosis 

CONCLUSION 

The presentation of this hypothesis and its practical illustrations is 
made in the interest of otology as a further aid to the diagnostician 
and also to the research worker m understanding how the mechanism 
of the ear functions 

174 St George Street (S) 



LOCAL STREPTOMYCIN THERAPY FOR SUPPURATIVE OTITIS 

Bacteriologic and Clinical Observations 

H WILLIAM HARRIS, MD 

LAWRENCE KILHAM, MD 
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MAXWELL FINLAND, MD 
BOSTON 

/^•HRONIC suppuiative otitis media is a fairly common and some- 
^ times serious disease In addition to the persistent discharge, 
which is often foul smelling and disagreeable, there may be serious 
complications and sequelae, including deafness, meningitis and abscess 
of the brain The known treatment of chronic otitis media is far from 
satisfactory Conservative types of therapy involve cleansing and dry- 
ing of the middle ear and instillation of various antiseptics, sulfonamide 
drugs or penicillin 1 These ai e successful in some instances, but many 
patients are benefited only by appropriate surgical measures 

Collins and Hughes ld studied the bacterial flora of 26 ears of 
23 previously untreated patients with chronic otitis media and observed 
that gram-negative bacilli were more fiequently present than gram- 
positive cocci Repeated cultures of flora from the middle ear cavities 
of certain patients treated locally with penicillin revealed a complete 
change from the original, predominantly gram-positive organisms, 
sensitive to penicillin, to gram-negative bacilli, resistant to penicillin 
They concluded that “the presence of the secondaiy oiganisms such 
as the coliform bacteria, Proteus vulgaris and diphtheroids was 
undoubtedly one of the complicating factors limiting the successful 
treatment of chronic suppurative otitis media with penicillin ” 

This study was aided by a grant from thfe United States Public Health Service 
From the Thorndike Memorial Laboratory, Second and Fourth Medical Ser- 
vices (Harvard) , the Mallory Institute of Pathology, Boston City Hospital, and 
the Department of Medicine, Harvard Medical School 

1 (a) Leech, M P , Bloom, W A , Coffman, D L, and Shaw, W J Treat- 
ment of Chronic Purulent Otitis Media with Sulfathiazole Crystals, J Missouri 
M A 40 292 (Sept) 1943 (b) Heatley, C A Chronic Diseases of the Nose, 

. Throat and Ear, M Clin North America 28 330-338 (March) 1944 (c) Banham, 
T M Conservative Treatment of Chronic Suppurative Otitis Media in Adults, 

J Laryng & Otol 59 117-135 (April) 1944 ( d ) Collins, E G, and Hughes, 

K E A Treatment of Chronic Suppurative Otitis Media by the Local Application 
of Penicillin and Other Drugs, ibid 59 81-95 (March) 1944 ( e ) Williams, H J 
Chronic Suppurative Otitis Media, Pennsylvania M J 48 1159-1161 (Aug) 1945 
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Bacteriologic studies of the aural discharge in cases of otitis externa 
also reveal the prominent role of gram-negative bacilli in these infec- 
tions Pseudomonas aeruginosa was the predominant organism m 45 
of 100 consecutive cases reported by Salvm and Lewis 2 In another 
study, 3 of 72 ears, the same organism was found in 67 per cent, other 
gram-negative bacilli were cultured in 17 per cent Such organisms 
were also noted in other cases of otitis externa, and the failure of 
local and parenteral penicillin therapy has been ascribed to their presence 
in the exudate 4 

It thus appears that both otitis media and otitis externa are fre- 
quently caused by, or at least are associated with, gram-negative bacilli 
which are not susceptible to penicillin and which are affected little, if 
at all, by sulfonamide drugs These organisms are sensitive to strep- 
tomycin, however, and a clinical trial of this antibiotic in cases of otitis 
with susceptible organisms seemed warranted 

One of the most important factors which limit the effectiveness of 
streptomycin against many infections is the rapid development of resis- 
tance to the antibiotic by the infecting organisms In vitro the produc- 
tion of strains resistant to antibacterial agents is best accomplished by 
repeated subcultures of the organisms in mediums containing increasing, 
but sublethal, concentrations of the agents It is also possible in some 
instances to produce resistant strains in vivo by treating certain 
experimental infections with subeffective amounts of these agents It is 
therefore generally assumed that the development of resistant' strains 
during therapy could be avoided by the use of doses large enough to 
maintain concentrations of the antibacterial agents well in excess of 
the minimum amount required to inhibit the growth of the organism 

It is important to determine the validity of this assumption, both 
from the point of view of practical therapeutics and because of the 
light such knowledge might shed on the mechanism of the develop- 
ment of resistance by bacteria In systemic therapy one cannot be 
certain of maintaining adequate concentrations at the site of the infec- 
tion That should be possible, however, with topical applications in 
cases of certain types of accessible focal infections Local streptomycin 
therapy for suppurative infections of the ear caused by strains of bac- 
teria sensitive to that agent would seem to offer suitable conditions 
for such a test This method of treatment was therefore chosen, and 

2 Salvin, S B , and Lewis, M L External Otitis, with Additional Studies 
on the Genus Pseudomonas, J Bact 51 495-506 (April) 1946 

3 Syverton, J T , Hess, W R , and Krafchuk, J Otitis Externa Clinical 
Observations and Microbiologic Flora, Arch Otolaryng 43 213-225 (March) 1946 

4 Sentuna, B H Treatment of External Otitis Local Sulfonamide Therapy, 
Laryngoscope 54 277-280 (June) 1944, Penicillin Therapy in External Otitis, Ann 
Otol , Rhm & Laryng 55 90-107 (March) 1946 
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a limited study was undei taken to determine its effect on the flora 
and on the clinical course of such infections The results of bacteri- 
ologic and clinical observations made on 27 suppurating ears in 18 
patients are the subject of this report 

MATERIALS AND METHODS 

Selection of Patients 5 — The 18 patients selected for local streptomj cin therapy 
had persistent aural discharges which on culture yielded organisms sensitive to 
streptomycin Six of the patients were treated in the hospital and the rest as out- 
patients The infections involved one ear in each of 9 patients and both ears in the 
rest a total of 27 suppurating ears For convenience, data on these ears were tabu- 
lated in three groups, as follows (tables 1 and 2) 

Group 1 (ears 1-5, in 5 patients) The patients were admitted to the aural 
service of the Boston City Hospital for acute suppurative otitis media In each of 
these patients fever and pain subsided soon after admission to the hospital, but a 
profuse, foul-smelling discharge persisted from one to six weeks in spite of con- 
tinuous treatment with local and parenteral administration of penicillin, oral admin- 
istration of sulfadiazine and irrigation with hydrogen peroxide One of these patients 
also had chronic otitis media of the other ear, it is included as ear 6 in group 2 
Group 2 (ears 6-24 in 12 patients) Purulent discharge from these ears had per- 
sisted or recurred frequentlv over periods ot irom one to twentj-five years Oto- 
scopic examination in each instance revealed perforation or absence of the tympanic 
membrane and a purulent discharge from the middle ear Mastoidectomy had been 
done on 5 patients, and roentgenograms indicated changes consistent with chronic 
mastoiditis in 5 others 

Group 3 (ears 25-27, in 2 patients) The patients had chronic suppurative otitis 
externa Jn I of them both ears had drained profusely for two months, and in the 
other the left ear had had slight but persistent drainage for sixteen months Oto- 
scopic examination m each case levealed a red and inflamed wall of the external 
auditory canal, but a normal and intact tympanic membrane 

Bacteriologic Studies — Cultures of the aural discharge were made on one or 
more occasions before the streptomycin treatment was begun and were repeated at 
intervals during and after the course of therapy The cultures were made by insert- 
ing a sterile cotton swab deep into the external auditory canal and streaking the 
tip of the swab on the surface of nutrient agar containing 10 per cent horse blood 
The tip of the swab was then placed in a tube of nutrient broth, from which sub- 
cultures were made on other blood agar plates Individual colony types were 
subcultured on fresh blood agar plates, and the various strains were then identified 
from pure cultures on the basis of their morphologic, cultural and biochemical 
charactenstics Tests for the sensitivity of these strains to streptomycin 5 6 were 
carried out on broth cultures by a serial dilution method, the details of which have 
been given elsewhere 7 

5 Drs Solomon Steinman, Sidney Wilker, Irving F Gregorv, Alfred Blouin, 
Chester Goodnow, Raymond Conway and Daniel F Shea, all of the Aural Service 
of the Boston City Hospital, made follow-up observations on these patients 

6 Miss Marion E Lamb, of the Mallory Institute of Pathology, assisted in 
the identification and classification of the various strains Miss Clare Wilcox made 
the tests for sensitivity 

7 Harris, H W , Murray, R , Paine, T F , Kilham, L , and Finland, M 
Streptomycin Treatment of Urinary Tract Infections with Special Reference to the 
Use of Alkali, Am J Med 2 229-250 (March) 1947 
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Therapy — All the patients received the streptomycin in local instillations except 
for 1 patient, who was also given intramuscular injections of streptomycin for 
chronic bronchiectasis The streptomycin solutions were made up in 10 to 20 cc 
amounts of the desired concentration in sterile isotonic sodium chloride solution and 
were kept in a refrigerator when not in use The concentrations of streptomycin 
most frequently used were 5,000 to 12,500 units per cubic centimeter, but some 
patients received 1,000, and other 20,000 or 25,000, units per cubic centimeter Penicil- 
lin, in a final concentration of 500 units per cubic centimeter, was incorporated in 
the solution for instillation in 4 ears, from 3 of which staphylococci had been 
obtained in the pretreatment cultures 

The external auditory canal of the affected ear was wiped thoroughly with dry, 
sterile cotton swabs before each instillation The head was then held with the ear 
upward and with the canal in a vertical position With a clean, though not sterile, 
medicine dropper, about 1 cc of solution was instilled drop by drop into the canal, 
which was then plugged with sterile cotton The head was kept in the same position 
for from three to five minutes These treatments were carried out from six to eight 
times a day by the nursing staff on the 6 patients who were hospitalized The 
remaining 12 patients carried out this procedure at home, usually four times daily 
The duration of the therapy varied from six to fifty-one days If the drainage 
subsided promptly, the instillations were usually discontinued after a week, but as 
a rule they were kept up for from two to three weeks 

RESULTS 

The relevant bacteriologic and clinical data are summarized in table 1 
Bactertologic Findings Prior to Treatment — As might be expected in cultures 
from chronically infected foci constantly subjected to contaminations, the bac- 
teriologic results were not entirely satisfactory The organisms listed m table 1 
were the ones which predominated in the cultures Most of those which could be 
isolated and maintained in pure culture were tested for sensitivity to streptomycin 
The organisms most frequently found before the streptomycin therapy was begun 
were strains of Ps aeruginosa and of P vulgaris , they were also the most resistant 
of the organisms encountered The 12 strains of Ps aeruginosa tested were sensitive 
to streptomycin in solutions of from 25 to 200 units per cubic centimeter, and the 
minimum inhibiting concentration for the 9 strains of P vulgaris varied from 12 5 
to 500 units per cubic centimeter Most of the other organisms which grew in the 
cultures, including the strains of staphylococci and of various gram-negative bacilli, 
were more sensitive , they were sensitive to from 16 to 50 units of streptomycin per 
cubic centimeter, and most of them were completely inhibited by 12 5 units or less 
per cubic centimeter One strain of diphtheroids required 5,000 units per cubic 
centimeter, but another was completely inhibited by 1 6 units per cubic centimeter 

Clinical and Bacteriologic Results — The clinical results in the individual ears are 
noted in table 1 and summarized in table 2 The drainage stopped in 15 of the 27 ears 
during the course of the local streptomycin treatment and did not recur during the 
period of follow-up observation, which continued for one to six months (1 patient, 
with both ears involved, was not followed after the treatment ended) There was 
temporary improvement in 7 ears The drainage from these ears stopped for brief 
periods while they were under treatment but recurred either while streptomycin 
was still being given or shortly after it was discontinued In 5 other ears there was 
little or no benefit from the local streptomycin therapy 

It is of interest that improvement occurred m each of the three groups While 
the ears m group 1 were known to have had purulent discharge for only one to six 
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weeks, some of the ears listed as improved in group 2 and the 1 ear so listed m 
group 3 had not been free of drainage for many months or years 

From the bacteriologic point of view, it is worth noting that in the ears from 
which the comparatively resistant organisms, namely, the Pseudomonas and Proteus 
strains, were obtained, good results were observed at least as often as in those 
from which other, more sensitive organisms were grown initially The 15 ears 
which became and remained dry included 6 from which Ps aeruginosa was 
obtained, 4 from which P vulgaris was isolated, 1 m which both these organisms 
were present and 4 from which neither of them was grown in the pretreatment 
cultures 

Appearance of Resistant Shams — Cultures obtained while the patients were still 
receiving streptomycin therapy yielded 14 strains of organisms that were totally 
resistant Two distinct species of resistant organisms were isolated from each of 2 
ears There were 4 ears, however, in which clinical improvement occurred, the 
discharge stopped and the ears remained dry in spite of the transient appearance 
of these resistant strains Furthermore, 2 of the resistant strains did not correspond 


Table 2 — Summary of Clinical Results 
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* The ear became and remained dry, cultures became sterile 

t Resistant strains listed here were those not inhibited by 50,000 emits of streptomycin per 
cubic centimeter of culture 

In 4 ears (3, 15, 17 and 18) improvement occurred in spite of the transient appearance of 
resistant strains, in 1 case of bilateral Involvement there was no follow up observation after 
treatment was stopped 

Two resistant strains (l each from ears 5 and 15) did not correspond with those obtained 
m pretreatment cultures 

Two resistant strains of different organisms were obtained from each of 2 ears (ear 3, 
group l, and ear 16, group 2) 

with the organisms identified m the pretreatment cultures, they may, of course, 
have been present in small numbers and not been recognized The strain of 
P vulgaris in ear 4 retained the same degree of sensitivity to streptomycin 
throughout an initial course of treatment for nine days, but became totally resistant 
during a second course of topical treatment with streptomycin, which was begun 
eighteen days later In a few ears some of the original strains persisted without 
demonstrable changes in sensitivity In others new strains appeared during or 
immediately after the course of streptomycin therapy , these strains had and retained 
sensitivities to streptomycin within the usual range 

COMMENT 

One of the mam purposes of the present study was to determine 
whether the development of resistance to streptomycin, a major factor 
limiting the clinical effectiveness of the drug, could be avoided by the 
local use of the antibiotic in high concentrations Evidence suggesting 
that this method might not be entirely successful is contained m the 
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results leported briefly by Hirshfeld and his co-workers 8 m the 
treatment of granulating surfaces with streptomycin applied as a wet 
dressing in concentrations of 200 to 500 units per cubic centimeter 
They found “no significant change m the bacterial flora, most of the 
organisms which were present at the start of therapy still being present 
when it was discontinued During the penod of thei apy, their resistance 
to streptomycin increased markedly ” The concentrations of strepto- 
mycin may have been inadequate, in view of tbe sensitivity of some 
of the strains that may be encountered, but details were not given 
The gianulatmg areas, however, became red and healthy, and the 
grafts took well 

Maximum feasible concentrations, which may contain up to 100,000 
units of streptomycin per cubic centimeter, were not used in the present 
study, though they might have given better results The concentration 
of the solutions used, however, was twenty or more times as great, 
m each instance, as the minimum concentration required to inhibit 
the growth of the organism in vitro, as detei mined by the usual sensi- 
tivity tests Totally resistant strains, nevertheless, appeared in an 
appreciable number of ears during treatment, indicating that the con- 
centration of streptomycin to which the organisms are exposed is not 
the only, or the major, factor determining the appeal ance of resistant 
strains during the course of therapy 

Several factors may have interfered with the full effectiveness of 
streptomycin in the present cases, and thus may have contributed to 
the failures and, possibly, to the development of resistant strains The 
activity of streptomycin is known to be greatly i educed in an acid 
medium and in the presence of excessive concentrations of bacteria, 9 
factors which may both have been operative in the purulent otitic 
exudates Furthermore, some of the organisms may have been present 
in situations inaccessible to the locally instilled streptomycin, and were 
thus protected from its action This may explain the persistence of 
susceptible organisms in some of the ears The most likely explana- 
tion, however, is that the resistant variants are present, usually in 
very small numbers, from the start, and that the exposure to the 
antibiotic serves to eliminate most of the sensitive bacteria, leaving 
the resistant ones to multiply Such an explanation is consistent with 
the very rapid appearance of totally resistant strains in other circum- 

8 Hirshfeld, J W , Buggs, C W , Pilling, M A , Bronstem, B , and O’Don- 
nell, C H Streptomycin m the Treatment of Surgical Infections Report of 
Experiences with Its Use, Arch Surg 52 387-401 (April) 1946 

9 Abraham, E P , and Duthie, E S Effect of pa of the Medium on Activity 
of Streptomycin and Penicillin and Other Chemotherapeutic Substances, Lancet 
1 455-459 (March 30) 1946 
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stances, as, for example, during treatment with streptomycin of infec- 
tions of the urmaiy tract 10 

While emphasis has been placed on the therapeutic failures, par- 
ticularly from the bacteriologic point of view, the highly favorable 
results obtained in more than half the cases in this exploratory study 
should not be ignored The clinical results in some of the cases in 
the present series are sufficiently impressive to warrant furthei investi- 
gation of local streptomycin therapy of -chronic otitis with a view 
to developing modifications which would increase its effectiveness and 
reduce the frequency with which resistance strains appear Several 
possibilities suggest themselves (1) increase in the concenti ation of 
the streptomycin solutions and perhaps more frequent instillations, 
(2) lavage or irrigation with alkaline solutions prior to the instilla- 
tions, (3) combinations of streptomycin with other chemotherapeutic 
or antibiotic agents, including pencilhn, tyrothricin, sulfonamide drugs 
(the sodium salts m solution, in suitable concentration, might provide 
both a proper p H and enhanced bacteriostatic activity) or some of the 
newer antibiotics or chemotherapeutic agents that may be ineffective 
by themselves, (4) methods to increase diffusion of the instilled 
materials through the middle ear cavity and (5) prolonged systemic 
therapy with streptomycin and the other antibacterial agents, in addition 
to topical applications These methods, if used to supplement surgical 
procedures intended to eradicate foci by clearing away necrotic debris, 
should offer a better opportunity for the antibacterial agents to work 
and promote more rapid healing 

SUMMARY AND CONCLUSIONS 

Bacteriologic and clinical observations were made in 27 ears with 
suppurative otitis, under treatment with local instillations of strepto- 
mycin solutions Clinical improvement occurred in about half these 
ears Drainage stopped during the treatment and did not recur during 
a follow-up period of from one to six months Resistant strains of 
organisms previously susceptible to streptomycin appeared during the 
course of treatment in a large proportion of the cases in spite of the 
fact that the concentration of the streptomycin instilled was at least 
twenty times as great as the minimum concentration required to inhibit 
the organisms isolated before treatment was started The highly favor- 
able results in some of the cases m which the condition had failed to 
improve under other forms of therapy suggest that local streptomycin 
therapy may be useful in certain cases of suppurative otitis with organ- 
isms susceptible to streptomycin Certain modifications which may 
enhance the efficacy of the therapy are suggested 

10 Finland, M , Murray, R , Harris, H W , Kilham, L , and Meads, M 
Development of Streptomycin Resistance During Treatment TAMA 132 16-21 
(Sept 7) 1946 


ANNOYING POSTOPERATIVE PROBLEMS IN OTO- 
RHINOLOG1C PLASTIC SURGERY 

FRANK TURCHIK, MD 
BRIDGEPORT, CONN 

M ANAGEMENT of the many annoying postoperative problems 
in otorhmologic plastic surgery demands a broad knowledge of 
general medicine, careful diagnostic methods and the exercise of mature 
surgical judgment One must never lose sight of the fact that one’s 
patient is an indivisible entity and that one is fundamentally a phy- 
sician 

A careful medical history may elicit nothing legardmg blood dys- 
crasia and nothing regarding acute or chronic disease, metabolic or 
otherwise, the complete blood count, serologic reactions, bleeding time, 
coagulation time and results of urinalysis may be- within noi mal limits , 
yet one patient may show tremendous postoperative ecchymosis and 
swelling, whereas a second patient, subjected to the same careful technic, 
with sharp instruments and an experienced operator, and the same 
preoperative medication, will show negligible ecchymosis and edema 
Unquestionably, as a surgeon perfects his technic and becomes more 
deliberate m each movement, the incidence of these annoying factors 
becomes less common , but they do occur 

To what variable factor can this situation be attributed ? It is known 
that capillary permeability may vary m normal persons with normal 
blood pictures Fairly reliable methods to demonstiate preoperatively 
the varied degrees of capillary permeability or weakness, and factors 
influencing them, have been reviewed in the literature 1 

I have been using the Rumpel-Leede tourniquet test with the 
“flicking” test suggested by Jones and Tocantins 2 Although tests for 
capillary fragility are not considered conclusive, I have found the fol- 
lowing procedure of value in predicting the occurrence of ecchymosis 
after rhinoplasty 

Read at the meeting of the American Otorhmologic Society for the Advance- 
ment of Plastic and Reconstruction Surgery, Atlantic City, N J , June 11, 1947 
1 Goldman, L , and Corrill, E M Studies m Some Capillary Fragility States 
in Dermatology Effect of Hesperidm and Hesperidin Methyl Chalcone, J Invest 
Dermat 6 129 (April) 1945 

2 Jones, H W , and Tocantins, L M A Simple Test for Capillary Resist- 
The "Flicking” Test, Am J M Sc 185 535 (April) 1933 
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The antecubital fossa is first inspected for areas of pigmentation 
which might later be mistaken for petechiae, and these are encircled 
with mk A blood pressure cuff is applied in the usual manner above 
the elbow and inflated Pressure is maintained slightly above diastolic 
for five minutes At the end of four minutes, the distended veins in 
the antecubital fossa are flicked with the thumb and middle finger of 
the examiner After removal of the cuff, an area of 7 5 by 5 cm below 
that where the cuff was applied is inspected with an ordinary reading 
glass for petechiae 

The results m 50 patients examined in this manner previous to 
rhinoplasty may be summarized as follows Patients with from no to 
8 petechiae almost uniformly had very little postoperative ecchymosis 
about the eyes, and this disappeared completely in four to five days, 
patients with 8 to 20 petechiae had moderate amounts of postoperative 
ecchymosis, lasting from ten days to two weeks, and those with more 
than 20 petechiae had ecchymosis that dissected undei the skm of the 
face to the mandible and sometimes into the slun of the neck and chest 

Lucia and Aggeler 3 described a familial type of simple, easy 
bruisabihty m women of fair complexion and thm-textured skin who 
had an unusual combination of physical sluggishness and mental hyper- 
irritability Blood findings m these patients are within normal limits, 
but menstrual dysfunction and a low basal metabolic rate without evi- 
dence of thyroid insufficiency indicate a probable endocrine basis for 
this pseudopurpuric state Three patients in this category were treated 
in the past six months, with small doses of thyroid and a vitamin K 
preparation With the tourniquet test, they showed 12, 15 and 20 
petechiae, respectively Postoperative ecchymosis was slight and dis- 
appeared within seven to ten days in all of them 

All physicians have observed the increased nasal congestion m 
women just prior to and during the menstrual period At this time, 
there is an increase in the sodium ion concentration of the blood stream, 
resulting in withholding of fluids in the body tissues and diminished 
urinary output In an as yet unpublished report from the research 
laboratories of McKesson and Robbins, Inc , on their clinical experi- 
mentation with orally administered penicillin, Golden and his co-workers 
note that there is a diminished urinary output during the premenstrual 
period, but that there is also an increase m the total excretion of 
penicillin The latter would suggest a greater capillary permeability 
or capillary weakness The more frequent incidence of bleeding, 
ecchymosis and postoperative swelling occurring m patients operated 
on just before, oi during, the first few days of the menstrual period 

3 Lucia, S P , and Aggeler, P M Simple Easj Bruisabihty Pseudo- 
hemorrhagic Diathesis of Probable Endocrine Origin, T Chn Endocrinol 2 457 
( Juh ) 1942 
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may be explained on this basis Numeious reports m the literature, 
by Rudel, 4 Brewer, 5 6 Walteis 0 and others, corroborate this observation 
of increased capillary weakness just before and during menstruation, 
and of a rapid return to normal after the third or fourth day of men- 
struation These facts suggest that lhmoplasty should not be performed 
just before or during the first two or three days of menstruation 

In 3 patients operated on duung the menstrual period, considerable 
ecchymosis about the eyes resulted and lasted foi three weeks One 
patient had a small, permanent deposit of blood pigment in the lowei 
eyelids Tourniquet tests done on these patients many months after 
the operation, but on the fiist day of menstruation, showed 20, 12 and 
24 petecluae, respectively Another rhinoplasty was perfoimed on a 
patient who was menstruating at the time of operation and who showed 
a normal blood picture and 14 petechiae m the test Sodium chloride 
was withheld, and potassium chloride was admimsteied for forty-eight 
hours before and after operation Three milligrams of synkamin® 
(vitamin K preparation) was given intramuscularly the night befoie, 
and the dose was repeated on the morning of the operation This patient 
had a minimal amount of ecchymosis, which disappeared entirely in ten 
days To be sure, no definite conclusions can be drawn from isolated 
cases or from small series of cases, but reports of this type may provide a 
stimulus for further study along these lines 

Numerous remedies for capillary weakness have been recommended, 
tried and discarded In a recent article on the relation of vitamin C 
to capillary fragility, Bicknell and Prescott stated that “there is a 
growing body of evidence negativing any relationship between them ” 7 
It is believed, however, that vitamin C is a valuable adjunct m stimu- 
lating wound healing 

The work of Rusznyak, Szent-Gyorgyi and Bruckner 8 on vitamin 
P isolated from lemon juice, and later from lemon peel, has stimulated 
considerable scientific research on the use of this substance in reducing 
capillary weakness The glowing reports' in the literature by Griffith, 

4 Rudel, I Capillary Resistance in Relation to the Menstrual Cycle in 
Women, Kim Wchnschr 20 266 (March 15) 1941 

5 Brewer, J I Rhythmic Changes m Skin Capillaries and Their Relation to 
Menstruation, Am J Obst & Gyiiec 36 597 (Oct ) 1938 

6 Walters, J D Capillary Fragility and Allied Tests, Ohio State M J 
41 632 (July) 1945 

7 Bicknell, F, and Prescott, F The Vitamins in Medicine, ed 2, New 
York, Grune & Stratton, Inc, 1946 

8 Rusznyak, S , and Szent-Gyorgyi, A Vitamin P Flavonals as Vitamins, 
Nature, London 138 27 (July 4) 1936 Szent-Gyorgyi, A Deutsche med 
Wchnschr 62 1326, 1936 Bruckner, V , and Szent-Gyorgu, A Chemical Nature 
of Citrm, Nature, London 138 1057 (Dec 19) 1936 
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Couch and Lindauer 9 , Wartei, Drezner and Horoschak, 10 and 
Shanno 11 and many others attest to the efficacy of this new active 
principle m controlling capillary weakness Goldman and Corrill, 1 m 
a paper on states of capillary fragility m dermatology, concluded that 
“transient and at times striking decreases in the positive capillary 
fragility test were noted occasionally immediately after the intravenous 
use of hesperidm methyl chalcone [a derivative of vitamin P] ” Vita- 
min P should develop into a valuable aid in the control of ecchymosis 
following rhinoplasty'’ 

As knowledge of vitamin P is the outgrowth of nutritional lesearch, 
a few additional comments on nutrition should not be amiss As an 
aftermath of World War II, because of the starvation and malnutrition 
in enemy prison camps, many nutritional problems have been investi- 
gated Deficiency in one or more of the nutritional elements may delay 
convalescence and impair the powers of combating infection The 
incidence of postoperative hypoproteinemia has received considerable 
attention Scobey, 12 in an article on unrecognized “borderline” protein 
deficiency, stated that animal protein deficiency will not respond to 
vitamin or drug therapy, but will respond to the administration of 
protein hydrolysate The use of partially hydrolyzed protein in con- 
centrated form supplies all the essential amino acids necessary for rapid 
reparative processes 

Griesman 13 pointed out the danger of administering a solid diet 
to a patient after rhinoplasty, due to bone stresses and strains I have 
recently used “essenamme” (a partially hydrolized protein) during the 
first week after rhinoplasty, with gratifying results both m comfort 
for the patient and m more rapid convalescence For an occasional 
patient with a previous history of alcoholism, or for one suffering from 
postoperative psychic nausea and vomiting, daily doses of 1 ampule 

9 Griffith, J Q , Jr , Couch, J F , and Lindauer, M A The Effect of 
Rutin on Increased Capillary Fragility in Man, Proc Soc Exper Biol & Med 
55 228 (March) 1944 Griffith, J Q, Jr, and Lindauer, M A Increased 
Capillary Fragility in Hypertension Incidence, Complications and Treatment, 
Am Heart J 26 758 (Dec ) 1944 

10 Warter, P J , Drezner, H L, and Horoschak, S Effect of Hesperidm 
and Ascorbic Acid on Capillary Fragility xn Rheumatoid Arthritis, J M Soc 
New Jersey 43 228 (June) 1946 

11 Shanno, R L Rutin A New Drug for the Treatment of Increased 
Capillary Fragility, Am J M Sc 211 539 (May) 1946 

12 Scobey, R R Protein Deficiency Conditions Observed m Private Practice, 
New York State J Med 46 1691 (Aug 1) 1946 

13 Griesman, B L Structure of External Nose Study from Point of View 
of Plastic Surgerj, Arch Otolaryng 42 117 (Aug) 1945* 
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of “solu B” 14 with vitamin C administered intravenously were of great 
benefit This treatment was particularly helpful m the immediate 
post-traumatic period in cases of nasal, maxillary or zygomaticomalar 
fracture On two occasions, however, during its prolonged use, a severe, 
generalized, exfoliative dermatitis developed, which pioved most an- 
noying for a few days, but cleaied up when the medication was dis- 
continued 

Kartavm , 15 m his work on the pathogenesis of postopeiative hema- 
tomas, stated that blood coagulation was increased in the majority 
of a group of patients with psychologic shock Postoperative coagula- 
tion of the blood was immediate in these patients This observation, 
he stated, had been corroborated by others 

Last to be considered is the person with allergy Since the introduc- 
tion of the sulfonamide drugs and the antibiotics, the incidence of 
infection has subsided materially but the incidence of known allergy 
has mounted tremendously This increment may be attributed to the 
more skilled methods of diagnosis of allergic conditions, but one feels 
that these drugs have probably been a factor m materially sensitizing 
the population I have seen severe allergic reactions, delaying healing 
for many weeks, develop in patients with latent, unrecognized allergies 
who had been subjected to Killian’s operation Frequently, after rhino- 
plasty, the allergic patient will have edema of the nose and lower eyelids 
that persists for months Occasionally a few weeks may intervene 
after normal regression of postoperative edema Edema associated 
with pam and tenderness may then develop along the nasofacial sulcus, 
lower eyelids or septum, due to an activated allergy that before opera- 
tion was latent and unrecognized This persistent edema may occasion- 
ally interfere with normal shrinkage of the skm, interpose soft tissue 
between alined bony structures,, resulting in a wide bridge, or cause 
a permanent fulness behind the nasal tip 

A careful personal and family history should elicit confirmation, 
or at least suspicion, of an allergic condition, if one is present When one 
is in doubt, examination of nasal smears for eosinophils, and frequently, 
but not invariably, observation of an increase m the number of eosinophils 
in the blood may clear up the picture Complete testing, desensitization, 
when possible, and exclusion of the offending allergen should be carried 
out prior to any surgical procedure on the nose, and an elimination 
diet should be ordered Whether the allergy is seasonal or perennial, 

14 One ampule contains a mixture of thiamine hydrochloride, 10 mg, ribo- 
flavin, 10 mg, pyridoxme hydrochloride, 5 mg, calcium pantothenate, 50 mg, and 
nicotinamide, 250 mg, in powder form for injection after proper solution has been 
effected 

15 Kartavm, V A Pathenogenesis of Post-Operative Hematomas, Vestnik 
hhir 61 19 (Jan ) 1941 
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operation should not be performed on the nose during any of the 
seasons when allergy is prevalent As preliminary medication, one of 
the antihistamine drugs administered from twenty-four to forty-eight 
hours prior to operation and continued postoperatively should help 
greatly to avoid annoying sequelae There is a divergence of opinion 
as to the effect of allergic states on capillaiy permeability Castex 
and his co-workers 16 used the “suction cup method” to determine capil- 
lary permeability in an analysis of 100 cases of proved allergy, and 
reported no important changes with the state of allergy In my own 
patients, using the tourniquet test and postoperative clinical observation, 
I found that capillary permeability was increased in the presence of 
allergic states As early as 1914, Sir William Osier made the following 
comment in discussing purpura 

The anaphylactoid puipuras are so-called because they are character 1 zed by one or 
more of the common changes observed in allergy like oedema, urticaria or angio- 
neurotic oedema These conditions are not due to thrombocytopenia or other 
hematopoietic disturbances but to increased capillary permeability allowing the 
passage of plasma or blood into the tissues The etiology is unknown but is 
sometimes found to be due to allergic sensitization m which cases the purpura and 
associated oedema are more properly termed allergic purpura 17 

COMMENT 

In describing some of the annoying postoperative problems en- 
countered in nasal surgery, I do not pretend to give the solution The 
observations presented are based on too few cases to be conclusive 
If I have stimulated some interest m the solution of these problems 
and demonstrated that otorhmologic plastic surgery demands a broad 
knowledge of general medicine, caieful diagnostic methods and the 
exercise of skilled, mature surgical judgment, I am satisfied 

1831 Barnum Arenue 

16 Castex, M R , Ruiz Moreno, G , and Solan, M A Capillary Fragility 
m Allergic Patients, An d Inst invest fis apl a la pat humana 3 147, 1941 

17 Osier, W The Visceral Lesions of Purpura and Allied Conditions, Brit 
M J 1 517, 1914 
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IMPROVED BRONCHOSCOPIC GLASSES 

MILTON S LLOYD, M D 
NEW YORK 

A DESCRIPTION of these glasses first appeared in the Archives in August 
1933 1 An additional feature has since been added, which is of great value 
to the bronchoscopist 

The glasses consist of an ordinary frame into which lenses may be fitted 
A hole is drilled through the bridge between the lens and the ear piece on each 
side and a bolt is inserted which serves as a center for a thin glass disk from 
7 5 to 8 cm in diameter The disk may be rotated and provides protection for the 
eyes against material coughed out of the bronchoscope, as w'ell as unlimited clear 
visual fields in case the glass is soiled 

If corrective lenses are necessary, particularly for presbyopia, the oculist’s 
prescription may be divided in such a way as to give propei definition at the varying 
distances represented by the standard endoscopic tubes 

Part of the prescription is mounted in the frame as an ordinary lens The 
remainder is divided as necessaiy foi the individual case among two or more 
lenses which are mounted on the rotary disk 

In this way the bronchoscopist who requires exact vision at varying focal 
distances can adjust his prescription to suit the necessity of the moment by the 
simple maneuver of turning the rotary disk 

The accompanying figure illustrates the glasses Hie adjustments in this case 
are for three focal distances, viz , 20 to 35 cm , 30 to 50 cm and 45 to 65 cm 

667 Madison Avenue 

1 Lloyd, M S Bronchoscopic or Surgical Glasses, Arch Otolaryng 18 201 
(Aug) 1933 
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Progress m Otolaryngology 

Summaries of the Bibliographic Material Available in the Field of Otolaryngology 


TUMORS OF THE NOSE AND THROAT 

GORDON B NEW, MD 

AND 

EDWARD L FOSS, MD 

ROCHESTER, MINN 

TUMORS OF THE SALIVARY GLANDS 

M UCOEPIDERMOID tumors of the sahvaiy glands were studied 
recently by Stewart, Foote and Becker 1 Forty-five tumors of 
this type were noted in a series of 700 patients with majoi and minor 
tumors of the salivary gland, examined at Memorial Hospital for Cancer 
and Allied Diseases between 1928 and 1943 None of the mucoepider- 
moid tumors had the structural characteristics of a mixed tumor oi 
of a tumor of the salivary glands 

Quattlebaum, Dockerty and Mayo 2 obseived that 10 per cent of 
a consecutive senes of primary neoplasms of the parotid gland were 
adenocarcinomas of the cylindroma type Surgically, these adenocarci- 
nomas generally appeared infiltrative rather than encapsulated, and 
application of the principle of wide local excision prevented recurrences 
in 5 of the 21 cases Pathologically, the appearance of dark-staining 
epithelial islands and strands, with central honeycombing in a hyaline 
.stroma, was diagnostic Epithelial mucus was present in some of the 
tumors Infiltrative tendencies were pronounced, and there was a spe- 
cial predilection for invasion of neive sheaths In 8 of the 20 cases 
in which follow-up data were available, the patients died of metastatic 
lesions within five years, m 5 of the 8 cases there was evidence of 
pulmonary involvement Two of the 20 patients died more than five 
years after operation, and 4 of the remaining 10 patients had “mopei- 
able,” recurrent tumors The authors conclude that solid tumors of 

From the Section on Laryngology, Oral and Plastic Surgery, the Mayo 
Clinic 

/ 

1 Stewart, F W , Foote, F W , and Becker, W F Muco-Epidermoid 
Tumors of Salivary Glands, Ann Surg 122 820-844 (Nov) 1945 

2 Quattlebaum, F W , Dockerty, M B , and Mayo, C W Adenocar- 
cinoma, Cylindroma Type, of the Parotid Gland A Clinical and Pathologic 
Stud} of Twenty-One Cases, Surg, Gynec & Obst 82 342-347 (March) 1946 
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the parotid gland should be assumed to be malignant until proved 
otherwise, and they suggest that more radical surgical procedures will 
have to be used to obtain bettei lesults in the treatment of this form 
of neoplasm 

Two cases of unusually large tumois of the neck are reported by 
Dixon and Benson 3 In the first case, the tumoi was a hyperfunctioning, 
adenomatous goiter which weighed 1,075 Gm In the second case, the 
tumor was an adenocarcinoma of the parotid g land of the mixed t}pe 
and weighing 2,100 Gm The authors stress the importance of adequate 
exposure m the surgical management of large cervical tumors In 
the removal of large goiters, the trachea should be located to facilitate 
tracheotomy, if this becomes necessai)- If part of the goiter is mtra- 
thoracic, the superior pole of the thyroid gland and the supenor thyroid 
vessels should be isolated, doubly ligated and divided before one attempts 
to elevate the mtrathoracic portion of the goiter The dead space left 
by removal of the goitei should be drained with a strip of finely woven 
gauze Mixed tumors of the parotid gland are almost invariably malig- 
nant histologically, but they rarely metastasize In the removal of 
large tumors of the parotid gland, avoidance of injur) to the external 
carotid artery is of prime importance It is safer to ligate the common 
carotid artery than the internal carotid artery The facial nerve should 
be preserved if possible Postoperative radium therapy is advisable 

Hellwig 4 reviews the data on 82 primary tumors of the salivary 
glands studied m the laboratory of St Francis Hospital, Wichita, 
Kan , in the past tv 7 enty years From embryologic, histologic and 
topographic studies, it is concluded that mixed tumors of the salivary 
glands are derived from misplaced elements of the notochord This 
view would explain not only the complex structure of mixed tumors 
but also the striking predilection of these tumors for the parotid glands 

TUMORS OF THE NOSE AND ACCESSORY SINUSES 

The genesis, diagnosis and treatment of typical and atypical cysts 
of the nasal floor are considered by Bernfeld 5 Eight cases of tumois 
of the nose or the accessory sinuses are reported Berger c reports 

3 Dixon, C F , and Benson, R E Surgical Management of Large Tumors 
of the Neck, Am J Surg 69 384-390 (Sept) 1945 

4 Helhvig, C A Mixed Tumors of the Salivary Glands, Arch Path 
40 1-10 (July ) 1945 

5 Bernfeld, K The Genesis of Typical and Atjpical Cysts of the Nasal 
Door, J Larjng & Otol 60 145-159 (April) 1945 

6 Berger, M D Neoplasms of Both Maxillarv Sinuses, A.rch Otolanng 
42 397-403 (No% -Dec) 1945 
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the case of a patient 62 years of age who had a malignant lesion in 
each maxillary sinus The two lesions were distinct entities , the sec- 
ond developed while the patient was under observation for the first 

TUMORS or THE LIPS AND MOUTH 

Thoma and Blumenthal 7 report the occurrence of cysts m three 
generations of one family In the first generation, the father had 
excellent teeth, but a cyst developed in the region of the lower left canine 
and was removed when he was 78 years of age, the mother had very 
poor teeth In the second generation, there were two sons and three 
daughters One son and 2 daughters had cysts, and the remaining son 
and daughter were heterozygotes , the dental characteristic was recessive 
and was transmitted to their children, in whom cysts developed One 
son had 3 children, of whom 1 daughter had three cysts One daughter 
had 2 children, 1 of whom had thiee cysts, the other child was not 
examined Another daughter had 5 children, 2 of whom had cysts 
The third daughter was operated on by Thoma thirteen years prior 
to the report for an infected dentigerous cyst connected with an 
unerupted left canine tooth in the upper jaw She had eleven children, 
five boys and six girls Ten of these children were examined, and cysts 
were found m 4 It is interesting to note that 3 of these children, 1 boy 
and 2 girls, had cysts similar to their mother’s, all of which formed 
from the corresponding tooth on the other side, the right maxillary 
canine 

To prevent the recurrence of cysts involving the ramus of the 
mandible, Walker 8 has devised the following procedure An incision 
is made from the molar region upward on the anterior border of the 
ramus The tissues are widely reflected, and the cavity of the cyst 
is opened, after adequate removal of bone, this opening is enlarged 
and the lining of the cyst is removed In the case of a dentigerous 
cyst, the offending tooth is extracted The edges of the bone are trimmed 
The final stage consists in inserting a stent mold carrying a Thiersch 
graft- to cover the raw margins of the orifice Adequate stabilization of 
the mold is achieved with silk sutures After the mold has been 
removed, the opening is maintained by a plug attached to a denture 

Ivy and Curtis 9 state that the treatment for sublingual dermoid 
cysts is complete enucleation They advise that if the mass is situated 
immediately beneath the mucous membrane it is possible that it can 

7 Thoma, K H , and Blumenthal, F R Heredity and Cyst Formation, 
Am J Orthodontics 32 273-281 (May) 1946 

8 Walker, D G Cysts Involving the Ramus of the Mandible, Proc Roy 
Soc Med 38 451 (June) 1945 

9 Ivy, R H , and Curtis, L Two Cases of Sublingual Dermoid and a 
Case of Protrusion of Mandible, Am J Orthodontics 31 666-675 (Nov) 1945 
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be removed from within the mouth by a free incision and blunt dis- 
section, it is, however, usually preferable to approach it from below 
They describe the differential diagnosis of dermoid, ranula and thyro- 
glossal cyst and report 2 cases of sublingual dermoid cyst 

Millhon and Parkhill 10 report an unusual case m which a myxoma- 
tous tumor, contiguous with an unerupted lower left third molar tooth, 
simulated a dentigerous cyst in roentgenograms The patient, a man 
aged 38, had an encapsulated tumor lying distal to the tooth The 
tumor was about 3 cm m diameter and, at the expense of the bone, 
had extended well into the ascending ramus 

Byars and Sarnat 11 state that the ameloblastoma is found most 
frequently near the angle of the mandible m young adults and describe 
their treatment This tumor grows slowly, and unless it is completely 
removed it will continue to grow The ameloblastoma seldom becomes 
truly malignant Curettage, cauterization with drugs and irradiation 
are inadequate therapeutic measures The lesion should be completely 
enucleated if it is unilocular, cauterized by heat if it is not too large 
and is multilocular or resected with a small amount of normal bone 
if it is extensive These are the best methods of treatment, because 
they give the greatest assurance that no part of the tumor will be left 
The surgical approach and procedure for various types of ameloblastomas 
and the necessary subsequent reconstructional surgery are considered 
Burford and Ackerman 12 present a second symposium on neoplastic 
lesions occurring about the oral cavity Among the lesions they con- 
sider are plasma cell myeloma involving the mandible, angioendothelioma 
(Ewing) of the mandible, carcinoma of the buccal mucosa, extensive 
ameloblastoma of the jaw and carcinoma of the lower lip 

“Chutta cancer” of India is described by Khanolkar and Suryabai 13 
This is a carcinoma of the hard palate which clinicians regard as due 
to irradiation from the habitual smoking of a cigar called a chutta 
with its burning end inside the mouth Hospital records indicate that 
leukoplakic lesions of the hard palate are frequently observed among 
chutta smokers A carcinomatous process commences m an area of 
altered, opaque epithelium or, more frequently, starts as a small ulcer 


10 Millhon, J A , and Parkhill, EM A Myxomatous Tumor Simulating a 
Dentigerous Cyst, J Oral Surg 4 129-132 (April) 1946 

11 Byars, L T , and Sarnat, B G Surgery of Mandible Ameloblastoma, 
Am J Orthodontics 32 34-46 (Jan) 1946 

12 Burford, W N , and Ackerman, L V Symposium on Nineteen Cases 

ot Benign and Malignant Lesions of the Oral Cavity, from the Ellis Fischel 

/ C a ® L ^ r Hospita1 ’ Columbia, Missouri, Am J Orthodontics 31 551-555 
foept ) 194a 

Tbll J! 0 ! 3 '’ V ?* and Suryaba1 ' B Cancer m Relation to Usages 
ree Lew Types in India, Arch Path 40 351-361 (Nov -Dec) 1945 



90 


ARCHIVES OF OTOLARYNGOLOGY 


01 a button-like nodule in a deeply congested, irritated patch of mucous 
membrane “Khaim cancer” also is consideied The inhabitants of 
Bihar, particularly men, are addicted to the use of khaim, a mixture 
of a powder of dried tobacco leaves and a small amount of lime This 
is carefully rubbed m the palm of the left hand with the thumb of the 
right hand until the desired mixture is obtained A pinch of the mix- 
ture is then deposited m the groove between the front teeth and the 
lowei lip and left until it gradually becomes diluted with saliva and 
is swallowed It is replaced with a fresh mixture at frequent intervals 
during the day The resulting changes m the mucosa had not been 
carefully studied at the time of their report, but in a number of cases 
a superficial ulcerative process commences in a red, congested mucosa 
lining the gums and lip The supervening growth is a squamous cell 
carcinoma, of the type usually seen in the buccal mucosa 

A series of 242 cases of carcinoma of the lip is reviewed by Char- 
tens 14 He states that, since the results of tieatment m the majority 
of cases of carcinoma of the lip are known in about a year, his series 
includes cases in which operation was performed up to a year before the 
time of his report, m 1944 

Lawrence and Brezma 15 report a consecutive series of 145 cases 
of carcinoma of the oral cavity treated at the New Haven Hospital 
fiom Jan 1, 1931 to Dec 31, 1940 They state that the treatment 
of carcinoma of the mouth and pharynx is essentially a radiologic prob- 
lem The best results were attained after treatment of lesions of the 
buccal mucous membiane and the anterior portion of the tongue In 
these groups, a five year survival rate of 23 per cent was obtained 
The poorest result was found in the group with hypopharyngeal carci- 
noma, m which the survival rate was 8 per cent 

TUMORS OF THE NASOPHARYNX 

Whiteleathei 16 considers transitional epithelial cell caicmoma of the 
nasopharynx from the standpoints of historical background, pathology, 
clinical observations and therapy He states that irradiation is the 
accepted method of treatment of this type of carcinoma and that at 
present it offers the most hope, whether it be of complete arrest or 
of palliation Patients treated before cervical metastasis or intracranial 
extension has occurred can expect the best results 

14 Charteris, A A Carcinoma of the Lip and Its Treatment by Radium 
(1928-1944), Brit M J 1 719-721 (May 11) 1946 

15 Lawrence, E A , and Brezma, P S Carcinoma of the Oral Cavity A 
Ten Year Survey m a General Hospital, JAMA 128 1012-101 6 (Aug 4) 
1945 

16 Whiteleather, J E Transitional Epithelial Cell Carcinoma of the 
Nasopharynx, Am J Roentgenol 54 357-369 (Oct ) 1945 
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An exhaustive study of 454 cases of malignant lesions of the naso- 
pharynx is presented by Godtfredsen, 17 who collected cases from the 
radiologic clinics of Denmark and Sweden The diagnosis of the 
condition was verified lnstopathologically in the majority of cases 
In the small number of cases m which microscopic data were wanting, 
clinical examinations indicated that the lesions obviously were malig- 
nant Ophthalmoneurologic symptoms were present m 172, or 38 0 
per cent, of the 454 cases Nasopharyngeal tumors constituted about 
0 8 per cent of the malignant tumors observed in the radiologic clinics 
In a population of about 7,500,000 persons, the mortality rate due to 
all malignant lesions was about 0 005 per cent (about 1 m 200,000) 
Malignant lesions of the nasopharynx constituted about 0 4 per cent 
of all malignant lesions 

The symptoms, pathology, diagnosis and treatment of tumors of 
the nasopharynx are considered by Nielsen 18 Of 10,721 malignant 
tumors in all sites, only 77 (0 75 per cent) weie situated in the naso- 
pharynx The results of treatment are analyzed 


TUMORS OF THE LARYNX 

Orton 19 reviews the literature on the larynx and on laryngeal 
surgery for 1945 Thirty-one articles aie included in his bibliography 

From a consideration of the causes and prevention of edema of 
the larynx caused by radiotherapy, Jolles 20 concludes that as probably 
no single factor is ever responsible for edema, no single measure can 
be effective m combating the conditions He recommends the adoption 
of some general type of therapy and describes measures for combating 
edema 

The physical requirements for a substitute voice are an air chamber 
and a glottis capable of vibrating Gatewood 21 expresses the opinion 
that the esophageal orifice should lend itself well to the functions of 
the glottis In some instances patients have considerable difficulty in 
aspirating air or m belching In such cases, he recommends insertion 


17 Godtfredsen, E Ophthalmologic and Neurologic Symptoms at Malignant 
Nasopharyngeal Tumors A Clinical Study Comprising Four Hundred and Fifty- 

our Cases, with Special Reference to Histopathology and the Possibility of 
Earlier Recognition, Acta psychiat et neurol , 1944, supp 34, pp 1-323 

18 Nielsen, J Roentgen Treatment of Malignant Tumors of the Naso- 
pharynx, Acta radiol 26 133-154, 1945 

19 Orton, H B A Review of the Available Literature on the Larynx and 
Laryngeal Surgery for 1945, Laryngoscope 56 61-84 (March) 1946 

B Causes and Prevention of Radiotherapeutic Oedema of Larynx 
Brit J Radiol 18 278-283 (Sept) 1945 

E,o 2 n1 la ? at rw° d ’ E T A Slmple and PractlcaI Procedure for Developing 
54 322 327 (June) ”1945 LaryngeCtomized Patient - Ann 0to1 - Rhin & Laryng 
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of a small, semiflexible catheter through the nose and into the esophagus 
so that the distal end of the catheter rests m the upper third of the 
esophagus, and the catheter is then anchored to the tip of the nose 
Air is furnished the esophagus by gentle pressure on a bulb attached 
to the proximal end of the catheter With persistent effort, the patient 
is induced to relax after prolonged expiration and, at the same time, 
to compress the bulb rapidly but gently After many repetitions of 
procedure sound is eventually attained 

Members of the Section of Laryngology of the Royal Society of 
Medicine discussed the treatment of carcinoma of the larynx at their 
meeting on Feb 2, 1945 Davis reviews 40 cases of early intrinsic carci- 
noma of the larynx in which laryngofissure was performed, and Colledge 
and Lederman state their views on the subject 22 

Watson and Lambert 23 describe a method of treating carcinoma 
of the larynx in which the thyroid cartilage on the affected side is 
removed and roentgen radiation is applied directly to the exposed 
underlying surface When applied in this way, the roentgen rays do 
not pass through the cartilage before reaching the lesion 

Laryngofissure is the treatment favored by Hare and Hoover when- 
ever possible 24 However, of a series of patients reviewed by these 
men, only 1 m 4 was seen early enough to be treated by laryngofissure 
The authors state that they piefer irradiation to laryngectomy when 
laryngofissure is not advisable 

Eighty-eight cases of cancer of the larynx and pharynx, at the 
Charity Hospital of Louisiana during the four year period from 1939 
to 1942, inclusive, are reviewed by Garcia, Schlosser and Marino 25 
In' all the cases m this series the lesions were inoperable for either 
technical or clinical reasons Irradiation was the only treatment 
employed The three year survival rate was 24 per cent For 47 cases 
in which the patients were observed for more than five years, the 
survival rate was 21 per cent 

Serial histologic study of specimens obtained by laryngofissure 
would prevent delay m the management of residual malignant lesions 

22 Davis, E D D , Colledge, L, and Lederman, M Discussion on Treat- 
ment of Carcinoma of the Larynx, J Laryng & Otol 60 218-231 (May) 1945 

23 Watson, T A, and Lambert, V Results of Treatment of Carcinoma 
of the Larynx by X-Ray at Operation, J Laryng & Otol 60 174-177 (April) 
1945 

24 Hare, H F , and Hoover, W B The Treatment of Carcinoma of the 
Larynx, North Carolina M J 7 93-98 (March) 1946 

25 Garcia, M , Schlosser, J V, and Marino, J B Cancer of the Larynx 
and of the Pharynx Results of Radiation Therapy at Charity Hospital, New 
Orleans M & S J 98 483-490 (May) 1946 
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To demonstrate this, Snitman 26 cites the case of a 40 year old woman 
who had a laryngeal carcinoma removed by laryngofissure The tumor 
appeared to have involved only the middle and anterior thirds of the 
left true cord, and to have been removed completely Microscopic study, 
however, revealed incomplete removal of the lesion, which had involved 
the right true cord 

In cases of laryngeal carcinoma m which the tumor tissue approaches 
the anterior commissuie, Patterson 27 advocates opening the larynx m 
the following manner The thyroid cartilage, which may be ossified, 
is cut m the middle line m such a manner as to avoid injury to the 
underlying soft tissues A parallel incision is then made about mc h 
(0 64 cm ) from the central incision through the thyroid cartilage on 
the unaffected side of the larynx The small lineal portion of thyroid 
cartilage lying between the incisions is removed An incision is then 
made in the middle line through the soft tissues with a diathermy needle 
By slight reti action applied to the sides of the opening into the larynx, 
the growth can be inspected and its anterior limits ascertained 

Jackson and Noras 28 descube the various types of treatment which 
they use for carcinoma of the larynx, detailing their technics of laryngo- 
fissure and laryngectomy In 148 cases in which laryngofissure was 
performed by these authors, there were no deaths No deaths occurred 
m the last 70 cases in which they had performed laryngectomy at the 
time of their report They review 150 cases of cancer of the larynx in 
which the patients were treated at Temple University Hospital by opera- 
tion and irradiation during the period from 1930 to 1937 The five 
year survival rate in these cases was 64 per cent In 59 cases in which 
laryngofissure was performed, the five year survival rate was 80 per cent 

TUMORS OF THE ESOPHAGUS 

Boros 29 analyzes the various forms of treatment used in 332 cases 
of carcinoma of the esophagus occurring m the New York City Cancer 
Institute Hospital from 1922 to 1944 Results following use of roentgen 
lays and radium were for the most part unsatisfactory Study showed 
no diminution in the size of the tumors, and the author expresses doubt 
that there has been any prolongation of life Operation was performed 

26 Snitman, M F Carcinoma of the Larynx Significance of Histopatho- 
logic Study of Serial Sections, Preliminary Report, Arch Otolaryng 42 178- 
185 (Sept) 1945 

27 Patterson, N Treatment of Carcinoma of the Vocal Lip bv Operation, 
J Laryng & Otol 59 431-433 (Nov) 1944 

28 Jackson, C L, and Norris, C M Surgical Treatment of Cancer of 
tne Larjnx, Laryngoscope 55 196-215 (May) 1945 

^ Carcinoma of the Esophagus, Gastroenterology 5 106-111 
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m 7 cases with a view to total extirpation of the malignant mass, but 
the lesions were found to be inoperable Gastrostomy was performed m 
168 cases, relief in swallowing and prolongation of life were experienced 
by some patients, but not by others The mortality rate of the operation 
was high (25 per cent), and it is questionable how much benefit was 
obtained by the patients who survived It appears that, in spite of all 
measures so far devised, carcinoma of the esophagus is practically 
always fatal and the results of operation are almost uniformly bad 

In 2, or 1 08 per cent, of 185 cases of esophageal diverticula m 
which operation was performed at the Lahey Clinic, carcinoma devel- 
oped subsequently This incidence of carcinoma in cases of diverticulum 
of the esophagus is much greater than the incidence of esophageal 
carcinoma m the general population Hoover, 80 who has made this 
survey, expresses the opinion that the chronic irritation and inflam- 
mation associated with diverticula of considerable size must be considered 
a predisposing factor 

The Mayo Clinic 

30 Hoover, W B Carcinoma Associated with Esophageal Diverticulum 
Report of a Case, S Clin North America 25 707-712 (June) 1945 
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Hearing Impairment DijE to Craniocerebral Trauma W E Groae, Ann 
Otol , Rhin & Laryng 56 264 (June) 1947 

The function of hearing can be damaged by cranial trauma causing fractures, 

and an impairment of hearing may be found in cases in which there is no evidence 

of fracture In experiments in which animals were subjected to trauma insufficient 

to produce fracture, hemorrhages were observed in the region of the round window 

and in the basal coil of the cochlea in slightly injured animals When injury was 

more severe, the hemorrhages involved both the endolymph and the perilymph, 

extending sometimes almost to the hehcotrema In some of these animals the round 

window was torn and hemorrhages were found even in the ampullae and between 

the fibers of the acoustic nerve The effect of such a head injury which does not 

cause fractures may well be designated as concussion of the internal ear, or 

commotio auris By analogy and from reports of autopsies one can say that 

similar conditions may take place in the human ear The blood which appears in 

the labyrinth may be absorbed and recovery take place with little or no permanent 

injury of hearing On the other hand, the blood may organize and fibrous or fibro- 

osseous tissue develop, with eventual atrophy and degeneration of the neural 

elements In the latter case permanent damage is shown by the loss of hearing 

Grove found among 832 patients who had undergone cranial trauma 228 with 

traumatically damaged hearing (27 5 per cent) There were IS with total deafness 

of the affected ear, 185 with a pure perceptive or with a mixed type of involvement, 

16 with pure conduction deafness and 12 in whom an aggravation of preexisting 

deafness occurred The findings seemed to indicate that the likelihood of a hearing 

loss developing after a head injury is, in general, m direct proportion to the age 

of the patient — the older the patient the greater the likelihood of a loss of hearing 

Fracture of the temporal bones does not necessarily mean that there will be an 

impairment of hearing, as in 10 of 25 cases of a longitudinal fracture and bleeding 

from the ears, there was no impairment of hearing This was also true in 34 of 

92 cases of unilateral fracture Impairment of hearing was found in cases with no 

evidence of fracture , , , r ... .... , , , 

M V Miller, Philadelphia 


Changing Picture of Mastoiditis 
laryng 9 138, 1947 


Von Georg Kerekes, Pract oto-rhmo- 


In an analysis of 521 cases of acute mastoiditis m which the mastoid process was 
operated on between 1930 and 1944, the symptom complex is evaluated The cases 
Avere grouped by five year periods and all cases v'ere discussed particularly in 
relation to the usual symptoms, the mild complications and the severe complications 
ie statistics show that the clinical picture of mastoiditis has undergone marked 
c ranges, and the symptoms have been so altered that each case must be carefully 
eva uated The indications for operation have become extremely obscure, and in 
consequence extreme care must be exercised so that one is not confused bv anj 
mashing of swnptoms due to chemotherap\ _ ' 

Persky, Philadelphia 
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The Endaural Approach to the Treatment of Chronic Otitis Media 
Augusto Latore Aguero, Rev de otorrinolaring 7 57 (June) 1947 

The author favors an endaural approach for mastoidectomy, and in a detailed 
article he describes the various technics and their modifications He has used his 
own method on 38 patients In most of these he employed Lempert’s technic, but 
in order to avoid slow healing of the wound, he eliminates the first incision of 
Lempert’s technic and thus preserves the skin of the posterior and superior walls 
of the external meatus He describes the technic in detail, beginning with the 
various points of injection of the local anesthetic, following with his method of 
procedure and concluding with his postoperative results He believes that the 
endaural approach has produced excellent results in all his cases In 2 cases, m 
which the discharge from the ear continued, he found that the fault rested with 
an incomplete exenteration of all the infected cells, particularly those in Citelli’s 
angle The loss of hearing in his cases depends primarily on the preexisting 
pathologic process Persky, Philadelphia 


Larynx 

Tracheotomy in % Bulbar Paralysis Robert E Priest, Lawrence R Boies 
and Neill F Goltz, Ann Otol , Rhin & Laryng 56 250 (June) 1947 

In the epidemic of poliomyelitis in Minneapolis in 1946 there were 400 patients 
with the bulbar type of involvement among the 1,830 patients who contracted the 
disease Of the 400, 75 were tracheotomized, and 29 of these survived The authors 
analyze the observations on these patients and report more fully on 17 who “lived 
because of tracheotomy ” They feel that the effect of anoxia on the central nervous 
system with damage to the respiratory and circulatory centers is an extremely 
important consideration and that tracheotomy (1) improves the chance of survival 
of properly selected “bulbar” patients if done before anoxia has produced significant 
damage in the central nervous system and (2) if used in conjunction with various 
means of producing artificial respiration will enable some critically ill patients to 
survive until natural recovery of damaged neural tissue can occur 

M V Miller, Philadelphia 

Congenital Cysts of the Larynx Paul H Holinger and Erik P 
Steinmann, Pract oto-rhmo-laryng 9 129, 1947 

The authors believe that congenital cysts of the larynx are comparable to 
laryngoceles except that they differ m degree and embryologically can be con- 
sidered as malformations formed during the development of Morgagni’s ventricle 

Persky, Pfiiladelphia 

Penicillin in Treatment of Laryngeal Diphtheria E Van Wvk and 
A P van der Wey, Nederl tijdschr v geneesk 90 1004 (Aug 17) 1946 

The importance of general and local administration of penicillin in the treatment 
of diphtheria of the larynx and the lower respiratory passages is stressed Of 7 
patients with descending diphtheria of the larjmx treated in this nay, only 2 died 
Every three hours 1 cc of isotonic solution of sodium chloride containing penicillin 
in a weak concentration (500 units per cubic centimeter) Mas injected into the 
trachea through a cannula 

van Creifld, Amsterdam, the Netherlands [Am J Dis Child] 
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Nose 

The Thyroid and the Nose Arthur W Proetz, Ann Otol , Rhin & 

Larvng 56 328 (June) 1947 

Proetz surveys 84 cases of nasal mvohement associated with hypothyroidism 
and offers the following observations 

1 Deficiency of “the thyroid hormone” (thyroxine) may result in changes of the 
nasal mucosa which can be recognized as such 

2 These changes are of two types (a) red, dry, irritated, “chapped” or 
desquamative and ( b ) pale and boggy 

3 Patients deficient m thyroxine may ha\e an increased tendency to nasal 
infection and nasal allergy , and this tendency can be corrected by administration ot 
thyroxin or thyroid U S P alone 

4 Headache and nasal obstruction are prominent symptoms 

5 The basal metabolic rate is helpful but not infallible in distinguishing cases 
suitable for treatment with thyroid or thyroxin U S P Five patients of the 37 
who showed improvement had rates between minus 10 and minus 3, and 1 had a 
rate of plus 3 

6 The basal metabolic rate is not a reliable prognostic index The 4 patients 
showing the greatest improvement had basal rates of minus 4, 9, 11 and 34 (later, 
minus 12) In all cases the response of the patient was considered more useful 
than the metabolic rate in determining the most effective dosage of the drug 

M V Miller, Philadelphia 

Ethmoiditis in Children Juan Carlos Munyo, Ann de oto-rhmo-lanng 

(pt 2) 17 39, 1947 

Munyo discusses the problem of ethmoiditis occurring m children He stresses 
the pathologic aspects, the incidence, some of the causative factors and the symp- 
toms Treatment is almost ahvays conservative Local treatment of the nose, 
parenteral administration of sulfonamide drugs, antibiotics and vaccines m the 
chronic cases are all included in his description of methods of combating this 
infection If treatment is instituted early, intensively and with the proper evalua- 
tion of impending complications, the latter do not occur p ERSKY Philadelphia 

Miscellaneous 

Agranulocytosis in Childhood Report of a C\se with Serial Bone 

Marrow Studies Erika Bruck, Am J Dis Child 73 186 (Feb) 1947 

Brack reports recovery 7 m a child of 2 years The otolaryngologic symptoms 
v,ere ear drums pink and dull, profuse mucoid discharge from the nose, 

bps cracked, covered with bloody 7 crusts, mouth red, pharymx full of mucus, tonsils 
moderately 7 enlarged Cause unknown ” 

The granulocytes in the blood varied between 0 and 84 per cubic millimeter 
for eie\ en da\ s Six examinations of marrow taken from the sternum and the tibia 
were made At the height of the disease hypoplastic bone marrow with “lympho- 
cytic reaction was found Symptoms at onset were malaise and fever Necrotic 
lesions oi the mucous membranes were present at a later stage A “fall of leuco- 
cytes and absence of granulocytes” also were observed later There were prostra- 

ton o ar pneumonia of the left lung and a recurrent ervthematous rash 
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Penicillin, blood transfusions, crude liver extract and small doses of pent 
nucleotide were administered The observation is made that if the bone marrow 
in these cases is not completely destroyed at the first impact, recovery may take 
place, provided a concomitant infection does not overwhelm the body defenses 

Voorhees, New York 

Preoperative and Postoperative Medical Therapeutics M S Ersner and 
M Alexander, Eye, Ear, Nose & Throat Monthly 26 23 (Jan) 1947 

In a senes of 200 cases of rhinoplasty vitamin K and ascorbic acid (vitamin C) 
were used routinely The incidence of primary bleeding is thereby reduced, and 
late secondary hemorrhage is not encountered The incidence of ecchymosis and 
conjunctival hemorrhage is greatly minimized, and wound healing is aided 

When hypothyroidism has been established or is suspected, the administration of 
thyroid extract serves the purpose of aiding in the reduction of sodium chloride 
metabolism, thus hastening elimination of water and helping to reduce tissue edema 
Sulfadiazine was given routinely, and no case of slough or infection was 
encountered 

There were no toxic or deleterious effects of these drugs in any of these cases 

Jennes, Waterbury, Conn 

Rehabilitation of Aphasics in an Armv Hospital Vivian Mowat Sheehan, 
J Speech Disorders 11 149, 1946 

The program of the rehabilitation of aphasic patients which is carried on at the 
Percy Jones General Hospital in Battle Creek, Mich , is described Communication 
is damaged in the patients, and many simple problems are involved, which become 
gradually of great worry to these patients They soon become aware that they 
can no longer do many simple things the doing of which they once took for granted 
Usually their faults in reading and writing are blamed on paralysis affecting other 
functions More serious difficulties arise from the reduction of the capacity for 
abstract thinking, from the defects of memory, from the shortening of the span of 
attention, from the lack of ability to concentrate and from the general impairment 
of intellectual functions Tension, need for rest and sleep, anxieties and an almost 
complete lack of the sense of humor make the whole problem extremely difficult 
Group work is stressed as valuable since, although this is less efficient, the patients 
inspire each other Most aphasic persons aie quite confused as to left and right 
The vocabulary has to be built in an organized manner Imitation is vitally impor- 
tant, but all possible approaches must be used Metal letters arranged on a black 
table are valuable m teaching reading and spelling The “sound mirror” is a useful 
bit of equipment Basic English is helpful m aiding the patient to get adequate 
expression without having to learn too large a vocabulary Writing, arithmetic, 
group singing, typing, mathematics and any other subject may be used to help the 
patient along Speech and language training are coordinated with occupational 
therapy and physical therapy The patient is constantly educated as to what aphasia 
is and what the prospects are for him A bulletin describing aphasia, published by 
the University of Michigan Speech Clinic, is sent to the parents and all relatives 
of the patient Some of the results are measurable, others simply show in the 
healthier and happier attitudes of those who live in the clinic 

Palmer, Wichita, Kan 
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Indices of Achievement in Voice Instruction Franklin H ICnower and 
Marjorie Emerson, J Speech Disorders 11 159, 1946 

Four groups of students were studied, numbering 17, 15 (the controls), 11 and 13, 
respectively All were students of McKinley High School, Cedar Rapids, Iowa 
Groups 1 and 2 were given a test of ability to use tonal symbols communicating 
emotional moods and meanings and were asked to read a short passage, the reading 
of which normally lequired 1 5 to 2 minutes, fiom Mark Twain’s "The Oldest 
Inhabitant ” Skilled college speakers received scoi es of 80 to 95 per cent intelligi- 
bility on these tests Groups 3 and 4 weie tested completely by recording of 
material The conclusions were as follows 1 The intelligibility test of tonal 
symbolism provides a piactical test of achievement in the use of voice in speech 
instruction 2 Recordings of a short sample of oral leading are useful m providing 
an index of achievement in voice usage 3 Ratings of speech achievement of single 
trained but independent judges, although highly variable, aic on the average higher 
than ratings of more generalized achievement in speech 4 The rating-i erating 
reliability of single judges was about the same as inter-rater reliability 5 The 
use of paired comparisons will reveal impiovement not recognized when a single 
standard of judging records of achievement is employed 6 Voice improvement 
of far greater significance may be expected from a unit of concentrated instruction 
than from incidental voice instruction in a general speech unit The students were 
not told that they were to be retested Group 1 received instruction in emotional 
meanings and special individual instiuction in the whole material Group 2 (the 
controls) was given simple work in informal speech activities All of groups 1, 2, 3 
and 4 were retested six weeks later Palmer, Wichita, Kan 


Parental Maladjustment and Functional Articulatory Detects in 
Children Kenneth Scott Wood, J Speech Disorders 11 255, 1946 

Fifty pairs of parents were selected who had children with defects of the articula- 
tory type not assignable to low mentality, loss of hearing or organic malformations 
These parents were normal in intelligence, hearing and speech The Califoi nia test 
of personality and the Bernreuter personality inventory were given to all 100 
parents, and the scores were compared statistically with the test norms , the speech- 
defective children were given the California test of personality and Pintner’s aspects 
of personality test Some of the children were given the Murray thematic apper- 
ception test Two clinical groups were established on the basis of paired neurotic 
tendency ratings of the mothers, and a program of parental counseling was carried 
on in one group in addition to treatment of the children The results were as 
follows 1 Maternal scores on the Bernreuter inventory differed significantly from 
the test norms, showing that mothers of speech-defective children were more 
neurotic in tendency, more submissive and more self conscious The scores of 
fathers did not differ 2 No correlation was found between the personality test 
scores of children and those of their parents 3 Of the group of 50 speech-defective 
children, 72 per cent had at least one parent above the sixtieth percentile in neurotic 
* en 55 nc ^' an ^ 64 per cent had at least one parent above the seventieth percentile 
Maternal scores on the California test of personality differed significantly from 
ie test norms, indicating that mothers were lower in self adjustment Fathers 
ra cd loner than the test norms in self adjustment 5 Of the group of SO speech- 
fifti C « UC C 11 , n ’ ^ P er cent had one parent or parents who were below the tlurty- 
„ 1 il r , CCn , in , Sc,f a djustment, and 64 per cent had one parent or parents who 
°" tic thirt-v -fifth percentile in social adjustment 6 Social standards of 
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mothers were found to be high in comparison with other adjustment scores 7 The 
scores of speech-defective children did not differ significantly from the test norms 
As a group they seemed better adjusted than either the mothers or the fathers 
8 The results of the thematic apperception test administered to about 25 per cent 
showed a sense of frustration, withdrawing and lack of affection, anxiety-insecurity, 
lack of belongingness, achievement, aggressiveness, hostility and escape 9 The 
case histones, obtained for the most part from the mothers, revealed thirteen salient 
factors in home environment Most frequent factors were lack of recreational 
outlet, ignorance of child behavior problems, overly severe methods of discipline 
and defective home membership 10 When the mothers themselves were clinically 
treated for the alleviation of their own problems, their children improved more 
rapidly than did those of the control group 11 Functional articulatory defects 
of children are associated with maladjustment and undesirable traits on the part of 

the parents Palmer, Wichita, Kan 

Sex Differences in Relation to Stuttering Hildred Schuell, J Speech 
Disorders 11 277, 1946 

The author reviews the literature on sex differences, emphasizing the many 
differences which exist between the boy and the girl physically, mentally and 
emotionally, and develops the hypothesis that the boy, whose physical, social and 
language development proceeds at a slower rate than that of the girl, encounters 
more unequal competition and, consequently, undergoes more frustrations, par- 
ticularly in relation to language situations, than the girl , that as a result he exhibits 
more insecurity, more hesitancy, more inhibitions in speech This hypothesis will 
have to be tested by more comprehensive studies than any so far made of stuttering 
The insecurities, anxieties and tensions in our culture appear to be increased by the 
contradictory attitudes prevalent toward the boy in that he is expected to exhibit 
independence, fearlessness and aggressiveness and at the same time be submissive, 
orderly, obedient and self controlled Palmer, Wichita, Kan 

Speech Disorders in World War II VIII Stuttering William G Peacher 
and William E Harris, J Speech Disorders 11 303, 1946 

The authors review such material as is available on stuttering as it was 
observed m the armed forces The Army was apparently justified m inducting 
stutterers The men observed have generally made a good adjustment and have 
served their country well in combat zones, communication zones and zone of 
interior assignments Many of them would have profited by speech training as 
demonstrated in this paper, if it had been practicable for the Army to provide such 
instruction Should the policy of universal military duty be inaugurated in this 
country, it is suggested that a more adequate standardized test service for speech 
defectives be organized by the Surgeon General and that stutterers and persons 
whose speech is otherwise defective who are capable of military service be sent to 
special centers where speech correction would be provided on a systematic basis 

Palmer, Wichita, Kan 

Testing \nd Correcting Cleft Paiate Speech Mary Wootton Masland, 

J Speech Disorders 11 309, 1946 

The author renews work with patients with cleft palate carried on at Children’s 
Memorial Hospital of Montreal, Canada, for a year and a half 1 A w'ord test, 
designed to discorer those consonants during the articulation of w'hicli nasal escape 
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occurs, \v 3 .s given to 25 sucli patients and 10 normal adults 2 The nasal 
escape of air when the patient with cleft palate performed this test was demon- 
strated by the movement of a lever connected with the tambour of a pneumoscope 
3 The efforts of the patient to reduce or eliminate the nasal escape of air were 
consistently more successful when visual indication of success or failure was pro- 
vided by the pneumoscope 4 Simultaneous kymographic records of air pressure 
changes in the mouth and the nose, respectively, during articulation of the test 
words provided objective evidence which was used for analyzing the speech defects 
of the patient 5 Similar kymographic records were made at intervals during the 
course of speech training, and the number of consonants during the articulation of 
' which nasal escape of air occurred was used as a measure of progress Four 
illustrative cases are presented Palmer, Wichita, Kan 


Paragnosia and Paraphasia Mart Huber, J Speech Disorders 11 321, 1946 

Phonetic analysis of patients with paragnosia and paraphasia produces the 
following conclusions 1 It seems unlikely that for dysphasic persons as a group 
there are actually any particular vowel sounds that consistently present more 
difficulty than others , however, both pure vowels and diphthongs which represent 
names of letters of the alphabet, hence more meaningful symbols, may be more 
easily perceived and initiated by some 2 Vowel sounds presented m isolation 
cause less difficulty either in perception or in initiation than consonants 3 Four 
patients out of 6 experienced slightly less difficulty either in perception or in initia- 
tion of surd consonants than sonant consonants when these were presented in 
isolation 4 Whether one syllable words including only sonant consonants present 
more or less difficulty than vowels or consonants presented m isolation appears to 
depend on (a) whether the receptive dysphasia is largely a difficulty of perception 
or of comprehension and ( b ) the subject’s attitude as set in the testing situation 
5 For receptive dysphasic persons as a group, one and two syllable words including 
surd consonants represent greater difficulty either in perception or in initiation than 
one and two syllable words including only sonant consonants 6 Bilabial surd and 
sonant consonants appear to represent less difficulty either m perception or m 
initiation than other consonants 7 The phenomena of perseveration and association 
interference appear to complicate the problem of differentiation 8 Perseveration, 
or some disturbance related to it, appears to be one of the concomitant factors which 
combine to produce the symptoms of paragnosia and paraphasia 

Palmer, Wichita, Kan 


Public Health Aspects of Rheumatic Fever Albert D Kaiser, New York 
State J Med 47 259 (Feb 1) 1947 

Kaiser’s paper, read at the annual meeting of the Medical Society of the State 
of New York on May 1, 1946, is of interest to otolaryngologists because of its 
implication of the group A hemolytic streptococcus Relative lack of immunity to 
this germ plus an acute infection of the respiratory tract and some evidence that 
recurrences of rheumatic fever can be prevented by prolonged admin- 

istration of small doses of sulfanilamide” are to be considered Further, “compara- 
tue clinical data on rheumatic fever and streptococcus infections run a close 
parallel In World War II epidemics of rheumatic fever were closely associated 
voth infections of the upper respiratory tract m the presence of hemolytic strepto- 
cocci Raiser states, guarded! j, that “hemolytic streptococcus infections have 
something to do with rheumatic fever” 
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In the discussion, Dr J G Fred Hiss, of Syracuse, N Y , said that food has 
little to do with the causation Neither has urban or suburban residence He 
supported the opinion of Dr May Wilson that two factors are present one 
within the patient (predisposition or lack of immunity) and infection, possibly 
streptococcic Treatment directed against the streptococci was not emphasized — 
“rest is at present the best treatment ” Education and vocational guidance are 
recommended, but it is not stated how these can prevent the ravages of a virulent, 
organ-destroying disease which leaves many cardiac cripples m its wake To the 
ear, nose and throat specialist, it is hard to understand why internists are so loath 
to accept the findings of the bacteriologist Voorhees, New York 

Status Thymus Lymphaticus Marcos Cohn B, Rev de otornno-laring 7 1 
(March) 1947 

Cohn presents a series of 3 patients who died suddenly during the course of 
surgical treatment Tonsillectomy was to be performed on 2 of them, and the third 
was to have a nasopharyngeal fibrohemangioma removed Each of the 3 patients 
died shortly after the administration of the local anesthetic and prior to the surgical 
operation The anesthetic employed was 20 cc of 1 per cent procaine hydrochloride 
solution containing 10 drops of a 1 1,000 epinephrine hydrochloride solution 
In each of the 3 cases the postmortem examination revealed a persistent thymus, 
greatly hypertrophied lymphatic tissue in the Waldeyer tonsillar ring, and greatly 
hypertrophied lymph nodes and Peyer’s patches in the intestinal tract 

Cohn attempts to establish a typical thymic syndrome This is characterized 
by persistence of the thymus, generalized hypertrophy and hyperplasia of all the 
lymphatic tissue and poor development of the suprarenal cortex and the sexual 
glands , the skin is usually pale and smooth, with abundant fatty tissue , the hair is 
usually sparse, the musculature, flaccid, with a tendency to weakness Status 
lymphaticus does not invariably depend on the presence of an enlarged thymus 
On the other hand, the mere presence of an enlarged thymus does not necessarily 
indicate that the patient has status thymus lymphaticus The cause of this condition 
is a moot question It is claimed to be due either to an endocrine dysfunction or 
to a deficiency of the suprarenal cortex, which in turn causes hyperplasia of the 
thyroid gland and of the liver and a pancreatic hormonal deficiency It is also an 
open question whether or not the status thymus lymphaticus constitution is a cause 
of sudden death, but since there are a number of these cases, the surgeon must 
realize that persons having this type of constitution present a greater surgical risk 

Persky, Philadelphia 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
John R Lindsay, M D , President 
Lawrence J Lawson, M D , Secretary 
Regular Monthly Meeting, Feb 2, 1948 

Introduction Dr Francis L Lederer 

The governmental agencies concerned with veterans’ hospitals are of particular 
interest to the physicians who practice the various specialties Since the advent of 
the activities of the Deans’ Committee, my colleagues and I have been engaged in 
organizing the services at the Veterans Administration Hospital, at Hines, 111 The 
hospital has a total bed capacity of 1,795, and the Vaughn Unit a total bed capacity 
of 1,500 We have seven residents, one senior consultant and five attending 
otolaryngologists, and our patients occupy 52 beds for the general otolaryngologic 
service and 50 beds for treatment of tumors of the head and the neck One 
attending otolaryngologist is employed on a full time and the others on a half time 
basis The senior consultant examines patients especially selected for his observa- 
tion and makes weekly grand ward rounds with the entire staff 

During the past year the department of otolaryngology of the hospital has given 
2,563 patients what are known as “P-10” examinations to decide on admissibility 
The patients examined, observed or treated by the attending staff totaled 7,632 
From the year 1938 up to and including 1946 the eye, ear, nose and throat 
services were combined In 1947 the eye service was separated , in that year there 
were 300 eye and 1,558 ear, nose and throat procedures, the latter including every 
form of mastoidectomy, bronchoscopic and esophagoscopic procedures, nasal plastic 
surgery, submucous resection, tonsillectomy, removal of submaxillary glands, 
laryngofissure, laryngectomy, sinus operations, frontal bone operations and pro- 
cedures dealing with all forms of cervical infection 

The resident staff consists of men who have completed their basic training in 
otolaryngology This residency, therefore, constitutes their second year in the 
specialty At this time the residency is limited to one year, but it is contemplated 
that m 1949 it will be extended to two years The work of residents is supervised 
by attending men who are all members of the faculty of the University of Illinois 
There are numerous conferences, otolaryngologic, general resident, tumor and 
departmental In addition, these residents are included m the residency training 
program under the supervision of the University of Illinois They participate 
actively m seminars at the university, the otolaryngologic forum at the Illinois Eye 
and Ear Infirmary, and in special lecture series arranged in the evening for their 
convenience 

Intranasal Extension of Pituitary Tumors Presented by Dr Stanton A 
Friedberg 

Certain intracranial tumors involving the region of the sella turcica are known 
to invade the sphenoid sinuses, the nasopharynx and the nasal passages by direct 
extension T he most common of these are pituitary adenoma and chordoma 

The Scientific program was presented by the University of Illinois representa- 
tnes to the Veterans’ Hospital, Hines, III ' 
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The case histones of 3 patients Mere presented In each instance the diagnosis 
of the specific intracranial lesion was made on microscopic examination of tissue 
(“polyps”) removed from the nasal cavity Two of the patients had typical malig- 
nant chromophobe adenoma of the pituitary gland The third patient was found 
to have chordoma of the spheno-occipital type 

Headache, nasal obstruction and excessive postnasal secretion are probably the 
most common symptoms encountered by the otolaryngologist Their significance 
becomes increasingly important with the realization that these same symptoms 
may be associated with the extracranial extension of sellar neoplasms 

Every patient known or suspected of having a lesion of the anterior or middle 
cranial fossa should have a careful nasopharyngeal examination, this study to 
encompass the utilization of all available diagnostic aids Lateral views of the 
sphenoid sinuses and the sella turcica should be included in routine roentgenograms 
of the nasal accessory sinuses The necessity for microscopic study of all nasal 
polvps is again emphasized 

DISCUSSION 

Dr Thomas C Galloway Why did you not operate in the second case 
transseptally by the method of Hirsch or by Chcan’s technic ? 

Dr John R Lindsay I recall 3 cases in which pituitary tumor extended 
downward into the nose In the first one the tumor advanced in the septum halfway 
to the vestibule , in the second and third the nasopharynx was blocked One patient, 
I believe, is living and well today, twelve years after roentgen ray therapy Another 
was treated about eight years ago by means of radiation and was living several 
months ago The third, for whom my associates and I recommended high voltage 
roentgen radiation but who was treated by implantation of radon, died of hemor- 
rhage In these 3 cases the tumor was diagnosed as chromophobic adenoma on 
biopsy 

Dr Stanton A Friedberg In reply to Dr Galloway’s question regarding an 
mtranasal approach, there were two reasons why this was not done In the first 
place, the patient was on the neurologic service A second consideration concerned 
the areas involved and the mortality rate for the surgical treatment of extensive 
malignant pituitary adenoma, as pointed out by Jefferson This author reported 
that there was 33 per cent operative mortality among patients with extrasellar 
tumor spread This patient’s lesion had extended into the left periorbital space as 
well as through the floor of the right sphenoid sinus 

Concerning Dr Lindsay’s comment Irradiation is advocated by most writers 
for pituitary adenoma which has spread extracramally One of our patients thus 
treated lived for four years after the diagnosis of intranasal extension was estab- 
lished The outcome in the cases described by Dr Lindsay would seem to bear out 
further the efficacy of this method 

The case history of the patient with the chordoma is interesting It was possible 
to remove large masses of chordomatous tissue from the nasal cavity on four occa- 
sions over a period of eighteen months This was done with coagulating diathermy 
because of the extreme vascularity of the tumor and resulted in marked relief from 
distressing nasal obstruction After the last operation the tumor seemed to grow 
much more rapidly Necropsy some months later showed the tumor extending 
along the entire basal plate of the skull and into all the paranasal sinuses 
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The Posterior Lateral Approach to the Larynx for Bilateral Recurrent 

Paralysis of the Vocal Cord Presented by Dr Robert B Lewy 

The greatest step forward in surgery designed to move one vocal cord laterally 
in order that the airway may be increased was accomplished not long ago by 
Dr Bnen King It was his concept that orthopedic principles be applied and that 
the arytenoid cartilage be pulled laterally by the action of the transplanted and 
affixed omohyoid muscle However, the results of this technic were unsatisfactory 
in the hands of other surgeons The principle remained Thus it was that 
Dr Kelly modified this approach and found the arytenoid cartilage by making a 
window in the posterior third of the thyroid ala He then transplanted the cartilage 
laterally This has met with considerable success and is still the method of choice 
of most laryngeal surgeons The operation still left a good deal to be desired in 
that there was a considerable percentage of failures, it was in a sense destructive 
as some cartilage had to be sacrificed, and, in addition, the operation was not 
anatomic Instead of following tissue planes, direct access was accomplished by 
transecting the thyroarytenoid and cricoarytenoid lateralis muscles This was not 
easy, and therefore attempts were made to find a more anatomic and less destructive 
approach 

The approach developed by Woodman (and herein reported) is a more posterior 
one Incision is just anterior to the sternocleidomastoid muscle, dissection is then 
carried down plane by plane until the posterior margin of the thyroid cartilage is 
exposed On the most posterior border of the ala an incision is made through the 
perichondrium, and this is elevated anteriorly and posteriorly The articular facet 
(the mam landmark) of the cricothyroid joint is found, and the cartilages are 
separated with an elevator The incision is then carried through the posterior 
portion of the perichondrium, and the arytenoid structure is exposed A slit is 
made in its perichondrium, and the arytenoid cartilage proper is exposed This 
is then removed with a punch-biting forceps down to the vocal process A stitch is 
placed which goes through the vocal process and part of the vocalis muscle This 
is drawn around the inferior cornu of the thyroid cartilage and drawn up, thus 
pulling over the vocal process and the vocal cord in a manner similar to pulling 
a boat up to a dock The stitch is then anchored in the sternocleidomastoid muscle 
Closure is by layers, no 0 chromic catgut is used, the needle is a cutting one, 
half-inch, half-curved m shape 


REPORT OF A CASE 

A 33 year old white man was admitted to the Veterans Administration Hospital 
at Hmes, 111, on July 8, 1947 He complained that. he had experienced a loss of 
50 to 60 pounds (22 5 to 27 Kg ) m one year, difficulty m breathing for six to nine 
months and twitching and cramps of the legs and the arms for a year He had 
undergone thyroidectomy in March 1946, with severe respiratory difficulty requiring 
oxygen immediately following the operation He was unable to speak above a 
whisper for several months postoperatively He also had difficulty in swallowing 
These symptoms grew progressively worse until he sought hospital care 

Physical examination ga\ e negative results except for a thyroidectomy scar and 
shght exophthalmos The blood calcium was 8 6 mg per hundred cubic centimeters 
The red blood cell count was 2,900,000 The basal metabolic rate was minus 5 An 
electrocardiogram showed an increase of the Q-T interval Roentgen studies of 
t ie tibia and the skull showed them to be normal Laryngeal examination revealed 
dateral parahsis of the vocal cords Shortly aftenvard tracheotomy was done, 
and m the succeeding weeks the patient gained 20 pounds (9 Kg) On Septem- 
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ber 17 the King operation as modified by Woodman was performed, and the 
postoperative course was uneventful During this time the blood calcium remained 
stabilized on a dosage of 10 Gm of calcium lactate daily Since the operation he 
has gained more weight, stridor, dyspnea and dysphagia have disappeared The 
airway by indirect view is now adequate, and he has returned to his previous 
occupation of automobile mechanic, which his preoperative condition had made 
impossible 

(Slides were shown demonstrating the technic of the operation ) 

While this seems a logical approach to the solution of this problem and in this 
instance was successful, it was by no means easy The process of getting down 
to the posterior ala of the thyroid cartilage is a painstaking one, and it was dis- 
covered that the long way around is the shortest way home There is no doubt 
m my mmd that dissection by layers is quicker and neater than the direct approach 
which was attempted 

One was reminded of the danger of working in this region when cardiac arrest 
developed in the patient Fortunately, it proved temporary, but it indicated the 
advantage of injecting procaine hydrochloride locally over the region of the carotid 
sinus when this may be stretched or compressed It was not easy to expose the 
arytenoid structure Constant and marked tension from the edge of the thyroid 
cartilage upward was required, and the surgeon had to work under a canopy formed 
by the lateral wing of the thyroid cartilage Placement of the needle was also 
difficult, correct placement determines the success or the failure of the procedure 
It may prove of value to reverse the course of the needle so that none of the place- 
ment will be blind 

Despite these difficulties it is believed that the operation is an improvement over 
the King procedure Further testing by a number of surgeons and comparing of 
results will be necessary to establish this point 

DISCUSSION 

Dr Paul Holinger The approach that has been described is excellent 
A new suggestion made by King adds to opening of the airway He puts a large 
knot on the suture and as he brings the suture t> r'Pugh the arytenoid cartilage, the 
knot has a tendency to bring the arytenoid structure outward instead of tumbling 
it in I believe this improves the airway by routing the arytenoid cartilage into 
position I think the suggestion of Galloway and Seed, namely, to remove a portion 
of the posterior border of the thyroid ala, is excellent, and I wonder if Dr Galloway 
will comment on this technic 

Dr. Maurice Snitman At a meeting of this society several years ago, 
Dr Galloway outlined the transthyroid approach We have carried out this 
procedure in 3 cases and obtained satisfactory results in 2, where the arytenoid 
cartilage was displaced but not removed 

Dr Thomas C Galloway Dr Seed and I saw no point in taking out the 
arytenoid cartilage It is an advantage if you have a window in the thyroid 
cartilage, to have something to fill the space, and I wonder what the advantage 
is in removing it as Kelly and King have done It serves as a guy to hold the vocal 
cord out It is of course important that attachments of the cricoarytenoid articula- 
tion be completely freed 

Dr John R Lindsay Has anj had the experience of obtaining too wide 
an airway 7 I have had a case in wl ^/lollowing arytenoidectomy, the patient has 
more airway than she needs for comfortable respiration She has air loss in 
speaking The arytenoid cartilar - -- ~ -vt qnd the cord retracted laterally 
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by means of a suture passed through it at the point at which it is attached to the 
vocal process 

Dr Robert B Lewi I do not know that I can give a truly competent answer 
to Dr Galloway as to why the arytenoid cartilage should be removed I think, 
however, that if it were not removed in using this technic one would fail in the 
desired result Without separation of the cricoarytenoid joint one would fail 
i \s to the problem of the too wide airway, I was extremely cautious about that , 
I did my best to control the situation by laryngoscope m the patient’s mouth and 
direct observation , I looked in when the knot was tied The usual failure occurs 
when the cord does not extend laterally far enough Then the surgeon may feel it 
would be desirable to operate on the opposite side as well This particular difficulty 
arises much more frequently than the problem of getting too wide an airway In the 
patient m the case reported, for a while after operation it seemed that the airway 
was not adequate It was not until five weeks later that I was satisfied that I had 
accomplished what I started out to do 

Clinically Malignant Tumors in Otolaryngology Presented by Maurice F 
Snitman 

“Malignant” is not a synonym for “cancerous ” It refers to the harmful effects 
of any tumor, whether that tumor histologically is benign or malignant There is, 
fortunately, an increasing tendency to restrict the term “malignant” to new growths 
that are essentially deleterious to the host The important features of such growths 
are infiltration, local destiuctive properties, recurrence after incomplete removal, 
interference with function and general toxic action of the absorbed tumor products 
Tumors classified as benign possess almost all these features, and this fact is not 
sufficiently appreciated 

Neoplasms such as nasopharyngeal fibroma, nasal papilloma and chondroma 
present problems of therapy whose magnitude is comparable to that of the problem* 
of therapy of carcinoma and sarcoma With inadequate treatment such lesions will 
frequently prove fatal 

A not uncommon lesion is thirlsalivary gland tumor This designation does not 
fully imply the true malignant potentialities of the growth, and the need for radicaL 
therapy is not generally appreciated It has been my experience that clinically 
malignant tumors that do not bear the label of carcinoma or sarcoma do not receive 
the serious consideration they merit 

I wish to present 3 cases that in some measure bear out these points 

Case 1 — H R , a man aged 39, was first seen by an otolaryngologist in April 
1943, because of nasal obstruction This was caused by a tumor in the floor of the 
left side of the nose Biopsy showed chondroma Local surgical resection was 
performed, which proved inadequate In December 1943 roentgen studies showed 
the hard palate to be eroded Between 1943 and the latter part of 1947 the patient 
underwent several surgical procedures, wbfch again proved inadequate In October 
1947 examination at the Research and Educational Hospitals of the University of 
Illinois disclosed extensive destruction of the left upper maxilla with involvement 
0 the orbital floor and pterygopalatine fossa Radical resection was attempted, but 
the lesion was found to be too extensive for safe surgical intervention 

P y 

ASE ^ ^ ^ ’ a man agec * v,as exan }l ne d in August 1947 at the Veterans 

ministration Hospital at Hmes, 111, and found to haie both sides of the nose 
' cc * " lt * 1 P°bpoid tissue, in the glabellar region there was a fistula about 2 by 
Cni 111 ^ iame ter, winch led into the frontal s nus and was filled with polypoid. 
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tissue similar to that in the nose He had first experienced obstruction of the right 
side of his nose in 1934 The polyp was removed, and biopsy disclosed a pre- 
cancerous or carcinomatous degeneration Radical antrotomy was performed on 
the right side, and subsequently he underwent antranasal polypectomy 24 times 
In 1939 external frontal sinusotomy was performed, after healing, the area of the 
operative site broke down and produced a fistula Because of the extension of the 
lesion, a radical exposure of the frontal area was then performed and the tumor 
destroyed by electrocoagulation The cribriform area of both sides has been 
entirely destroyed, but the dural surface of the anterior fossa of the skull is well 
protected by scar tissue formation Electrocoagulation of residual tumor has 
recently been performed, and on the last examination there appeared to be only 
small remnants of neoplastic tissue 

Case 3 — H W, a man aged 54, complained, in February 1943, of nasal obstruc- 
tion Examination showed a tumor filling the right nasal cavity , biopsy revealed a 
salivary gland tumor of the basaloma type Surgical removal was refused, and a 
course of roentgen ray therapy was given over the next few years, with resultant 
l egression of the tumor The patient was not seen thereafter until February 1947, 
at this time he complained of enlargement of the tip of the nose and shortness of 
breath associated with cough Study of the chest showed both lung fields exten- 
sively involved by metastases 

From the foregoing cases it appears that most benign tumors of the head and 
the neck, although they do not bear the terms “carcinoma” and “sarcoma,” merit 
efforts of therapy commensui ate with those used m cases of carcinoma and sarcoma 
Most histologically benign tumors, if inadequately treated, will, in many instances, 
piove fatal 

The Otologic Effects of Streptomycin Therapy Piesented by Dr Linden T 

W ALLNER 

Aural examinations were made of 93 patients receiving streptomycin at the 
Veterans Administration Hospital at Hines, 111 They are divided into two groups 
according to dosage Group 1 received 2 Gm each twenty-four hours for four 
months Group 2 received 1 Gm a day Audiograms and caloric tests were made 
before, during and after treatment 

One patient with anuria suffeied almost total loss of hearing, no other patient 
was found to have any impairment of hearing from the drug 

Of the 53 patients m group 1, 42 noticed subjective symptoms of dizziness, 
staggering gait or visual disturbances, and 25 had objective evidence of depression 
or absence of vestibular function Of the 40 m group 2, 18 complained of subjec- 
tive symptoms, and 13 had depression or absence of calonc response No return 
of function was noted later in those m whom responses were absent They also 
continued to have subjective complaints, trouble on walking in the dark, and 
dizziness, though these symptoms became less bothersome These patients were 
grateful for the improvement in their general condition and did not seem to feel the 
vestibular disturbances were too high a price to pay for it 

DISCUSSION 

Dr Sherman Shapiro I think one of the most interesting things about this 
paper is that there is shown for the first time the effect of something analogous 
to the experimental exclusion of both lestibular impulses m animals, practiced by 
McNally and other investigators However, my idea is that in Dr Wallner’s 
patients this takes place at a higher Ie\el than the internal ear, somev’here m the 
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central vestibular area I would be interested to see how long these disturbances 
last If one judges from the effects m congenital deafness, there should be sufficient 
compensation in time for these people to function in a normal way One thing to 
know is whether or not there has been any change lecently in the method of 
producing streptomycin It is not impossible that the toxic effects may be due to 
impurity m manufacture rather than in the drug itself 

Dr Paul Campbell I should like to mention two things The toxicity of 
streptomycin seems to be due to the ratio between intake and excretion In legard 
to Dr Wallner’s case in which there was anuria, I think it has been proved that in 
four houis’ time the streptomycin level can reach a point at which it can destroy 
the vestibular apparatus The internists do not seem to understand what a serious 
thing loss of the vestibular function is They seem to think it will soon be com- 
pensated for, however, this is not true I do not think such people could work 
on a roof or a scaffold, I certainly would not want them on my roof at my 
responsibility 

Dr John R Lindsay At the meeting of the eastern section of the American 
Laryngological, Rlnnological and Otological Society a report was made that if the 
dosage of streptomycin was kept below 19 mg per kilogram of body weight per 
day, it would not be likely to cause vestibular signs Yet, according to Di Wallner, 
some patients do get vestibular signs Dr Hawkins, of Merck & Company, 
pointed out that certain animals not only lose the vestibular response subsequent 
to streptomycin therapy but have loss of optokinetic nystagmus as well, which 
would indicate more widespread central damage 

Dr Linden Wallner I cannot answer Dr Shapiro’s question about possible 
impurities The patients in this report received the drug over an eighteen month 
period, so that a number of different batches must have been used 

Subjective complaints were noted in about three weeks, but it was about two 
months before caloric responses were absent 

Osteomyelitis of the Frontal Bone Report of Case with Recovery Pre- 
sented by Dr Harkishen Singh 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
Arthur W Proetz, M D , President 
Louis H Clerf, Secretary 

Sixty-Ninth Annual Meeting, Hot Springs, Vo, April 14-15, 1948 
Abstracted by Samuel Salinger, M D 

Tonsillectomy in the United States Presented by Dr L R Boies 

Tonsillectomy is still one of the most frequently performed operations in this 
country It therefore merits a discussion from the point of view of its effectiveness 
0ies st Rtes that the most common indications for the procedure are repeated 
attacks of acute infection, hypertrophy causing obstruction, and persisting infection 
e finds that persistent stumps are more common than is generally believed In a 
series of 430 patients he found 135 showing remnants of tonsils These are 
angerous in most cases because they are embedded m scar tissue, which pre- 
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disposes to the retention of infection Such stumps require radical removal, and 
they are not to be confused with enlarged lymphoid follicles In his experience the 
lingual tonsil is not the common cause of morbidity While its removal is generally 
indicated, one should not assume that this is easy If removal is to be complete, one 
has to dissect up to the midline Dr Boies makes it a loutine to aspirate the 
tracheal accumulations via a Flagg laryngoscope after .each operation He believes 
this will do much to prevent postoperative pulmonary complications As for the 
question of poliomyelitis, he is not convinced that the operation acts as a pre- 
disposing factor 

DISCUSSION 

Dr Burt R Shurly agreed that the relationship of tonsillectomy to polio- 
myelitis is much overdrawn He had never seen a case of such a relationship in an 
experience of more than 20,000 tonsillectomies Publicity has done much to instil 
fear of the operation in the minds of the laity, as a result of which many persons 
who would be greatly benefited by the operation are denied its benefits 

Dr John D Kernan considered the problem an exceedingly important one m 
view of the fact that around two million tonsillectomies are done m the United 
States every year Many questions in this connection are still unanswered, par- 
ticularly those dealing with the function of the tonsils and the effect of their 
removal on the general economy The observation that lymphoid nodules appear 
throughout the pharynx after the operation leads one to speculate on the bio- 
chemistry involved and the possibility of a physiologic demand for this tissue He 
expressed the belief that there are many good reasons for doing the operation, but 
he would like to have them supported by more scientific data than have as yet 
been available 

Dr Henr\ M Goodyear added to the list of indications given by Dr Boies 
mouth breathing, attacks of otitis media and enlarged cervical glands Also, he 
said that adenoidectomy should be considered at the same time, since the two are 
usually done m one sitting The operation is not a simple one, and general practi- 
tioners should be discouraged from doing it He is opposed to the procedure being 
done with the head in the extended position, because this interferes with proper 
visualization of the adenoidal region It is important that a satisfactory palate 
retractor be employed so that the adenoids may be removed under direct inspection 
As for recurrence of lymphoid tissue, he was convinced that if one administers 
iodine for a period of time, occasionally with thyroid extract, it will do much to 
retard this unpleasant phenomenon 

Dr James M Robb found, on dissecting a number of rats, that there was no 
lymphoid tissue in the rat’s pharynx Since this animal lives under most unhygienic 
surroundings, eating dirty food, it is difficult to understand the absence of this tissue 
if it has any value in protecting the organism against infection 

Dr John D Kernan stated that the pig lives under the most unhygienic con- 
ditions, certainly as bad as the rat’s, and so far as he knows the animal does possess 
tonsil tissue 

Dr L R Boies, m closing, stated that it was his understanding that the rat, as 
well as all mammalians, has tonsils 

Lermoyez’ Syndrome — An Allergic Disease Presented by Dr W W 
Eagle 

Eagle describes the Lermoyez syndrome as an allergic phenomenon similar 
to the Meniere symptom complex, except that the symptoms appear in the reverse 
order Characteristic of the Lermoyez syndrome are the symptoms due to vaso- 
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spasm and the early appearance of allergic phenomena, such as urticaria, tinnitus 
and impairment of hearing, with lertigo as the last to be complained of As a rule, 
the recoiery is complete, and the deafness does not persist, as it does m Meniere’s 
disease 

DISCUSSION 

Dr Francis L Weille stated that at a recent staff meeting of the Massachusetts 
Eye, Ear and Throat Hospital the chief of the allergy service made the statement 
that he had neier seen a case of vertigo m w r hich allergy had played an important 
role 

Dr Marmn F Jones referred to a paper he had published some years ago 
(Manifestations of Allergy of the Ear, Ann Otol , Rhin & Laryng 47 910, 1938), 
citing 8 cases in v r hich the connection v'as definitely proved 

Dr H L Wiixiams recalled the fact that Meniere’s original paper reported a 
series of cases m which deafness was the earliest symptom, often appearing years 
before the onset of vertigo Concerning the role of histamine in Meniere’s disease, 
the ivork of Farmer in New' York and others has thoroughly discredited its impor- 
tance Neither does he believe that the histamine skin test is of any value so far 
as diagnosis is concerned 

In Dr Williams’ clinic they see an average of 250 patients a year udiose con- 
dition has been diagnosed as Meniere’s disease or Meniere’s syndrome, among 
whom he has noted only 1 that might possibly be considered as having the 
Lermoyez syndrome This w'as a woman past the menopause, whose audiogram 
was t\ pical of otosclerosis Her attacks of vertigo, nystagmus and vomiting w'ere 
relieved by stilbestrol 

Attention might be called to the fact that asthma angioedema and such con- 
ditions are often not the result of an antigen-antibody reaction but are rather a 
manifestation of physical allergy' The work of Gottfried, Alueller and others leaves 
one m doubt as to U'hether these manifestations are truly those of allergy' It all 
depends on the definition the particular author wishes to employ 

Dr W W Eagle, in closing, admitted being confused by' the history' of 
Meniere’s disease, especially in view of the recent interpretations of contemporary 
m\ estigators He felt that his presentation of the Lermoyez syndrome might help to 
separate the doubtful from the true Meniere’s disease He still was of the opinion 
that it is an allergic disease and he still w'ould consider urticaria as an allergic 
phenomenon 

The Cross-Sectional Area of the Lower Respiratory Tract at Different 
Levels and Its Possible Physiologic Significance Presented by Dr A 
C Hilding 

Dr Hilding measured the cross section and the circumference of the secondary 
bronchi down to the bronchioles, from 0 8 to 1 75 mm in diameter, m five lungs 
Contrary to the theoretic assumption that there is an enormous increase in air 
volume the reconstructed measurements indicated an increase of volumetric 
capaciti of only 50 to 100 per cent over that found in the trachea Furthermore, 
it was found that the tracheobronchial tree dowm to the finest bronchioles offers no 
effective air-conditioning apparatus such as is found in the nose However, the 
increase m area of ciliated mucosa dowm to the smallest bronchioles is something 
bke tw'enty-five thousand times that of the upper respiratory area, which in itself 
is of vital importance in the filtration and separation of foreign material Fifteen 
to forty thousand bronchioles lined with ciliated mucosa cov ered with a blanket of 
sticki mucus is an impressive figure 
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DISCUSSION 

Dr H I Lillie raised the question as to how the air is conditioned in a patient 
breathing through a tracheal opening 

Dr Thomas C Galloway posed the problem of secretion accumulating in the 
small bronchioles and alveoli in the presence of respiratory paralysis Aside from 
suction and postural drainage, what other mechanism would be available m ridding 
the passages of this material? 

Dr Arthur W Proetz commented on the fundamental nature of this investiga- 
tion and predicted that as its import is fully realized its value will be augmented 
in many practical ways 

Dr A C Hilding, in closing, said m reply to Dr Lillie that the trachea and 
primary bronchi are not protected, which accounts foi the early accumulation of 
secretion and crusting However, these are not the essential stiuctures requiring 
protection It is the alveoli that need efficient conditioning, because it is here that the 
vital function of oxygenation takes place The thing that helps so much is the resid- 
ual air already conditioned which acts as a cushion against the smaller amount of 
freshly inhaled air The latter never goes directly into contact with the alveolar 
wall but reaches it only on being diffused through the already wanned and 
moistened residual air 

Replying to Dr Galloway, Dr Hilding stated that in respiratory paralysis 
the cilia themselves are not affected They act independently of any nervous 
mechanism They do function effectively in carrying the secretions up to the major 
bronchi The failure to expel the accumulation is due to a mechanical impediment 
which is the result of the paralysis 

Nerve Distribution of Clinical Significance m Laryngology Presented by 
Dr A C Furstenberg 

Dr Furstenberg discussed the pathways involved m respiration, coughing, 
sneezing, hiccup, etc , and showed how these manifestations are affected m various 
pathologic states There are two pathways by which respiration may be increased 
and only one by which it is lowered The center for the latter is in the postorbital 
gyrus Stimulation of this area, which occurs in complications of ethmoid and 
sphenoid sinusitis, causes a slowing of the respiratory rate which is observed 
before symptoms of intracranial pressure are manifest Increased respiratory rate 
comes late from pressure and irritation m the preoptical brain areas The cough 
and hiccup reflexes are similarly delineated Emotional factors may initiate these 
reflexes which, when fully understood, will explain those cases m which the symp- 
tom persists despite absence of clinical findings The author further described the 
incongruous symptom of nasal obstruction complained of by some patients after 
a well performed submucous resection of the septum It is probably due to injury 
of the end organs of the fifth nerve m the mucosa, which affects the reflex arc 
In these cases regeneration usually takes place with restoration of the normal 
sensation 

discussion 

'Dr Norton Canfield cited 2 cases in which he hoped a solution to the dilemma 
might be forthcoming on the basis of Dr Furstenberg’s studies The problem had 
to do with 2 infants m whom tracheotomy had to be performed to relieve distress 
due to respiratory croup with laryngeal infection Subsequent attempted removal 
of the tubes always was followed by spasm, which necessitated replacement a 
number of times In 1 case it was six months before the child could do without 
the tube 
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Dr Marvin F Jones was impressed with Dr Furstenberg’s discussion of the 
nasal obstruction following resection of the septum, because it brought to mmd his 
own experience of the same complaint in patients with atrophic rhinitis He was 
convinced that the break in the reflex arc is due to a degenerative process following 
either trauma or disease Disturbance of the reflex arc is only one of the manifesta- 
tions of the degenerated end organ , one will also find sensation blunted and secre- 
tions abnormal In other words, the membranes are nonfunctiomng 

Dr Chevalier L Jackson mentioned another instance m which disturbance of a 
reflex arc was responsible for difficulty in respiration, namely, that of a post- 
laryngectomy patient who complained of difficulty in getting his breath despite an 
adequate stoma and absence of significant physical findings Dr Jackson wondered 
whether the difficulty was to be explained on a psychosomatic basis or whether it 
was truly an interference with the normal reflex arc 

Dr Harold I Lillie inquired how one could explain the arrest of sneezing bouts 
by pressure on the upper lip In connection with the nasal respiratory arc he had 
observed atrophy, loss of sensation and impaired nasal breathing following zinc 
ionization 

Dr James M Robb commented on the association of tearing and sneezing The 
reflex arc for tearing comes by way of the parasympathetic nerve which arises 
from the nervus mtermedius and passes over the gasserian ganglion, and then over 
the second division of the fifth nerve and the zygomatic-temporal branch to the 
lacrimal gland He asked whether Dr Furstenberg could connect up the fifth nerve 
with the reflex arc to explain the association of tearing with sneezing 

Dr. Louis H Clerf inquired about the reflex arc which would account for 
sneezing attacks on coming out of a dark room into the sunlight 

Dr Arthur W PROEtz added an observation of a patient on whom sneezing 
could be induced by touching the hairline on the side of the head 

Dr A C Furstenberg, in closing, believed that Dr Canfield’s and Dr Jackson’s 
cases could be explained on the basis of irritation of the tracheal mucous membrane , 
the reflex arc by way of the recurrent laryngeal nerve through fibers from the vagus 
nerve to the medulla and then down the spinal cord and to the so-called nucleus 
ambiguus which furnishes the motor impulses Stimulation of the mucosa could 
certainly result in laryngeal spasm Dr Jones’s observations confirmed his own 
with regard to nasal obstruction following operation However, the persistence 
of the complaint is dependent on the degree of atrophy which, of couise, would 
vary between the extremes of a simple sub mucous and a well advanced atrophic 
rhinitis Concerning Dr Lillie’s inquiry, he believed that sneezing may be stopped 
by pressure on the upper lip because the pressure causes sufficient pain to stimulate 
the inspiratory center and halt the attack Replying to Dr Robb and Dr Lillie, 
Dr Furstenberg showed a slide in which the connections between the fifth and 
seventh nerves were shown Furthermore it showed how fibers of the seventh 

Pass around the nucleus of the sixth nerve It is possible that a synapse exists 
m this area 

Etiology, Treatment and Prevention of Chronic Sinus Infection Pre- 
sented by Dr Samuel J Crowe 

A virus is the underlying cause of most of the conditions otologists treat in the 
upper air passages As a result, the way is paved for pathogenic bacteria to enter 
mto the sinuses, the lymph nodes, the ears, the tonsil crypts, etc The cavities 
Rre s ut off by swelling of the lining membranes, and this closure favors the 
e ' e opment and propagation of the bacteria The nasopharynx is frequently the 
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initial port of infection, particularly by way of the lymphatic elements It is impor- 
tant, therefore, to see that this tissue is controlled, and up to the present time 
the best method of achieving conrol is by way of local irradiation 

In acute infection of the frontal sinus the author has had good results from 
external trephining through the floor of the sinus and instilling penicillin or 
tyrothncin In a series of 102 patients 88 had to have this procedure, the remaining 
18 recovering under antibiotic therapy 

(There was no discussion ) 

Associated Symptomatology of Diseases of the Epipharynx Presented by 

Dr Walter H Theobald 

Thorough examination of the nasopharynx will often reveal the cause of a 
variety of symptoms not generally associated with disease of this region Analysis 
of 150 cases showed that the most common symptoms reported were postnasal dis- 
charge and frequent colds These were most commonly seen between the ages of 
40 and 45 There were 16 cases of dry cough, 6 cases of bleeding, 9 cases of sore- 
ness and burning sensation and a number of cases of sore throat with adenitis 
Otalgia was a frequent symptom in children Local findings consisted of lymphoid 
masses, pharyngeal bursa, carcinoma and tuberculosis Direct examination of the 
region with the nasopharyngoscope, or with the mirror, or through the Yankauer 
speculum or similar devices for exposing the epipharynx is important 

DISCUSSION 

Dr Frederick T Hill emphasized the value of direct inspection He has found 
electrocoagulation useful in attacking lesions in this vicinity, using the Yankauer 
speculum as the indifferent electrode In acute epipharyngeal infections it is well 
to bear in mind the possibility of diphtheria, particularly if the tonsils have been 
removed 

Dr Thomas C Galloway recalled the experience of a former colleague, Dr 
Profant, who had cured a man with a disabling arthritis by removing a pharyngeal 
bursa which had escaped the attention of fifteen otolaryngologists who had pre- 
viously treated the man Dr Galloway is much interested in the question of the 
importance of lymphoid nodules, being of the impression that they do act as a nidus 
of infection, often an important one He has had some success in eliminating these 
foci by using a punch forceps under direct inspection via a Love retractor If 
islands of epithelium are left between the denuded areas, the raw spaces will 
soon be covered over and extensive scarring prevented When a bursa is 
encountered, it can be cured only by operation Irradiation may be used with 
caution There are cases m which the lymphoid tissue reacts by increased growth 
rather than regression 

Dr Samuel Salinger found it difficult to examine children directly with the 
pharyngoscope or palate retractor He had had success in visualizing the region 
by anterior rhinoscopy after thorough shrinking of the turbinates Having been 
trained to use the Kirstein headlight, he found no difficulty m focusing the light 
on the nasopharynx through the dilated nasal passages 

Dr W H Theobald, in closing, expressed his satisfaction in clearing up obscure 
cases of fever and bleeding which had bafflled the internists, by tracing them to a 
chronic lesion in the epipharynx Direct examination is the only way in which the 
entire field can be minutely examined and the furrows, crypts and hjperplasias 
located and evaluated * 
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Complications Following Irradiation of the Thyroid Gland Presented by 

Dr N M Lukens 

Serious damage of the larynx may ensue as a result of inexpert irradiation of 
the thyroid gland Five cases are cited, 1 of which ended fatally Cough, bloody 
expectoration, dyspnea and stenosis were the symptoms encountered, due to peri- 
chondritis of the laryngeal box In some of the cases the disturbance lasted several 
years and necessitated numerous laryngoscopic examinations for removal of granu- 
lations, employment of dilators, etc 

DISCUSSION 

Dr Louis H Clerf recalled having reported similar experiences twenty years 
ago He had since then seen additional cases of this type in which the damage done 
to the overlying soft tissues of the neck resulted in telangiectasis, induration, 
atrophy, etc In a patient who had received irradiation twelve years earlier 
for a benign lesion a postcricoid carcinoma developed It is therefore possible to 
encounter a cancer due to the degenerative changes caused by injudicious 
irradiation 

Radiation therapy for benign lesions should be administered only by the most 
experienced radiologists who realize its limitations as well as its possible threat to 
normal tissues 

Dr Arthur C Jones reported a case in which fatal ascending myelitis of the 
spinal cord followed extensive irradiation of the larynx of a girl of 13 for car- 
cinoma A pathologist who discussed this case when it was reported stated that 
he had seen 10 cases of ascending myelitis following high voltage irradiation of the 
cervical region 

Dr Samuel Salinger, reporting his experience with irradiation for carcinoma 
of the larynx several years ago, called attention to cases of necrosis and sloughing 
More recently he reported a case in which radium applied to a child’s neck for the 
cure of multiple papilloma of the larynx resulted in marked atrophy of the soft 
tissues and definite arrest of the development of the larynx Since these cases 
were observed some years ago, he was under the impression that they were due 
to improper application of the therapy He was therefore surprised to find that 
bad results are still being seen at a time when one is being led to believe that 
radiation therapy is safe It is apparent that all patients who are being treated by 
irradiation of the neck should be followed closely for several years, not only by the 
roentgenologist but by the laryngologist Certainly, consultation with the laryn- 
gologist m the first place should be a desideratum 

Dr Thomas C Galloway inquired whether Dr Lukens had any information 
as to the value of irradiation m cases of carcinoma of the thyroid gland 

Dr N M Lukens, in closing, stated that he had not tried roentgen therapy foi 
carcinoma of the thyroid gland but had been told by roentgenologists that it was 
indicated As a matter of fact, he had seen several so-called cured cancers which 
still showed evidence of progression 

Mucoceles, Pyoceles and Cystic Degenerative Lesions of the Mucous 
Membrane of the Frontal and Ethmoid Paranasal Sinuses Presented by 
Dr Harold I Lillie and Dr C F Lake 

Analysis of 44 cases of mucocele, pyocele and cystic degeneration of the frontal 
and ethmoid sinuses reveals a history of previous infection or trauma, often with 
subsequent episodes of pain, nasal congestion, occasionally relieved by spontaneous 
discharge due to rupture, and intranasal drainage Resorption of bone due to 
pressure of the growing mass leads to orbital invasion, with diplopia, or to exposure 
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of the dura Roentgenograms are helpful m diagnosis, although if the lesion is 
deep seated it may at times be difficult to differentiate it from a primary orbital 
tumor Also, when the mass completely fills the sinus, there will be difficulty in 
determining its origin The therapy is surgical, but the approach will depend 
on whether the cyst is seen before there are any external evidences of it, also on 
the status of the duct The latter is not to be disturbed if it is sufficiently 
patent In most cases the mass should be removed completely through an external 
approach 

Lantern slides were presented showing various types of histologic structure, 
roentgenograms and cysts reconsti ucted after removal 

DISCUSSION 

Dr Henry M Goodyear was not m favor of removing the lining of the cyst m 
any case in which the cyst could be adequately and widely opened through an 
mtranasal operation The lining in itself constitutes no danger Recurrence can 
follow only if the cyst becomes closed off again Complete resection through an 
external operation involves the possibility of stenosis of the nasofrontal duct from 
fibrosis Dr Lillie’s series of 44 cases included 22 in which the patient had 
previously been operated on These cases are naturally difficult and do require 
radical surgical removal of the cyst 

Dr W L Simpson has had his best results in these cases following extensive 
resection through an external operation He removes all the ethmoid cells, cleans 
out the sphenoid sinus and widens the duct while leaving the middle turbinate 
bone m situ 

Dr. H I Lillie, m closing, stated that he does not see the necessity for remov- 
ing all the lining of the frontal sinus in the majority of cases, nor does he fined it 
necessary to remove all the ethmoid cells Naturally, suppurative cysts fall into 
a different category The point is that the surgical procedure must be adapted to 
the individual case, and cannot in all cases be identical 

Aliphatic Versus Aromatic Amines as Vasoconstrictors Presented bv 

Dr K K Chen 

Among the benzene-containing or aromatic amines, ephedrme still appears 
to be one of the best vasoconstrictors Its methyl group on a carbon atom from 
ammo nitrogen serves as a protector against the action of amine oxidase This is 
responsible for the prolongation of action, and the effectiveness by mouth, of 
ephedrme The only other product which is comparable to ephedrme is 
“propadrme” Amphetamine is undesirable because of its stimulating action on 
the central nervous system Among the straight chain or aliphatic amines, com- 
pounds of 7 carbon atoms have optimal action Thus, “tuamine” and “fouramine” 
(2-ammo-4-methylhexane sulfate) both have a high potency Here the methyl 
group on the atom is again necessary in order to preserve the prolongation of 
action A new compound, 2-methylamino-l-cyclopentylpropane, no 02040, which 
has a 5-membered ring but also belongs to the aliphatic series, has been shown to be 
more active than tuamine, fouramine and ephedrme It is effective by mouth It 
has one fortieth of the stimulating action of amphetamine on the central nervous 
system Emphasis is placed on oral administration of vasoconstrictors instead of 
local application This will rid therapeutics of those products which are not 
effective by mouth The synergism of vasoconstrictors and antihistamine drugs is 
also discussed 

discussion 

Dr Ernest M Seydell ashed about the habit-forming effects of taking ephedrme 
by mouth in comparison with its local use 
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Dr Marvin F Jones inquired about dosage in the same connection 
Dr John J Shea was interested in the effect 01? the blood of long-continued 
administration of antihistamine drugs 

Dr Bernard J McMahon inquired about the effect of giving barbiturates m 
conjunction with the oral administration of ephednne 

Dr K K Chen, in closing, stated that the habit formation of ephednne was 
entirely psychologic because true addiction involves three things, namely physical 
dependence, in which the patient suffers on withdrawal of the drug , development of 
tolerance, m which the dose must be increased, and psychic habituation Morphine 
is a good example Ephednne habituation is a psychic habit pattern due to the 
inferiority of the subject No data have ever been presented to substantiate any 
theory that ephednne is habit forming, and that applies even to the psychic aspect 
There should be no difference between local and oral administration so far as habit 
formation is concerned As far ds dose is concerned, Dr Chen, in his early 
experiments was guided by the results of animal experiments and had himself 
taken as high as ISO mg , which is a huge dose compared with those presently used 
About 25 mg three times daily is now considered adequate Patients who react 
by becoming jittery should be instructed to lower the amount 

Concerning the antihistamine drugs, he had seen no demonstrable effects on the 
blood in all the experiments at his laboratory 

The combination of a barbiturate and ephednne should act well when given at 
night, since it would protect the patient against insomnia, particularly if he were 
sensitive. 

In response to a query from Dr Thomas C Galloway, Dr Chen stated that the 
oral administration of ephednne may be followed by a late turgescence such as is 
seen some time after its local use 

Responding to another question, from Dr O E Van Alyea, concerning the effect 
of maphazoline ("pnvine”), Dr Chen stated that this drug is constructed entirely 
differently from the aromatic amines or the aliphatic amines, and that was why he 
did not mention it m the paper As to the question “Is there any justification in the 
requirement of the Government that the label on nose drops of the vasoconstrictor 
types give warning of possible danger to persons suffering from heart disease, 
thyroid disorders, diabetes and hypertension Dr Chen said that as long as the 
manufacturer does not prove conclusively that the agent cannot possibly kill or 
injure, the notice on the label is required The law is not perfect It would perhaps 
be better if the product were put in the hands of physicians for a sufficient length of 
time for them to judge its possible side effects before granting clearance for 
public sale 


Laryngeal Tuberculosis Presented by Dr E A Loofer 

Comparison of statistics as to the incidence of laryngeal tuberculosis in a series 
of 3,227 cases during the 1923 to 1928 period, and 5,238 cases during the 1938 to 
1948 period, showed a reduction from 15 5 to 11 per cent This has been due to 
earlier diagnosis and treatment, particularly to the increasingly popular pulmonary 
collapse As a rule, diagnosis is much easier m sanatorium than in general office 
practice Otalgia and early cough have been found to be significant Dysphagia 
seen mostly m patients with lesions of the epiglottis and the arytenoids 
jsphonia was seen but rarely Seventy-six per cent of all patients were female, 
and most often between the ages of 20 and 40 In the early detection of laryngeal 
mvo vement routine laryngologic examinations are necessary m all cases of pul- 
monary tuberculosis, whether manifest or suspect It is also important m all 
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cases to eliminate foci of infection in the nose and sinuses The therapy comprises 
general treatment, vocal res't and local therapy This can best be accomplished 
in an institution Locally, cauterization has thus far given the best results 
Streptomycin and sulfonamide drugs are helpful and show promise, but sufficient 
data are not yet at hand for an authoritative statement 

DISCUSSION 

Dr Burt K Shurly expressed his pleasure in witnessing the improving results 
of therapy over a period of many years The incidence of the disease, m his experi- 
ence, has gone down from 15 to 8 per cent One hundred patients are now being 
treated with streptomycin in his institution, and the results obtained with 1 Gm 
daily doses have been encouraging The drug is withdrawn at the first sign of 
labyrinthine disturbance 

Dr Louis H Clerf emphasized the importance of routine examination of the 
larynx in all cases of tuberculosis, even udien the symptoms are receding On the 
other hand, laryngologists need to be on the lookout for tuberculosis in cases in 
which carcinoma is suspected In such cases the patient should be referred for a 
thorough examination of the chest, since frequently the pulmonary condition is 
quiescent Also, there is need for revision of textbooks which still harp on the 
predilection of tuberculosis for the posterior half of the larynx, since Dr Looper 
has shown that any part of the larynx may be affected 

Dr Frederick A Figi showed 3 cases of tuberculosis of the larynx in which 
excellent results were obtained from daily intramuscular injection of 1 Gm of 
streptomycin and inhalation of from 0 5 to 1 Gm , combined in 1 case with 
penicillin 

Dr Harold L Hickey has also noted a marked decrease in the incidence of 
laryngeal tuberculosis in his locality He agreed that elimination of foci of infection 
in the mouth and upper air passages was essential, but called attention to the 
danger of surgical intervention m cases in which pulmonary tuberculosis was not 
arrested He has seen the development of laryngeal tuberculosis closely follow 
tonsillectomy in such an instance 

Concerning vocal rest, it is imperative that at the same time general body rest 
be enforced Even flexing of the pectoral muscles has been shown to affect the 
glottis 

Dr Frederick T Hill called attention to the importance of eliminating non- 
tuberculous lesions in tuberculous patients A case in point was that of a young 
man with active tuberculosis, who complained of fulness in the throat, soreness and 
some dysphagia Examination revealed a marked lingual thyroid, the removal of 
which was followed by relief of the local symptoms 

Dr Daniel S Cunning commented on the rarity of primary tuberculosis of the 
larynx, having recently observed a case in which roentgen examination, serologic 
tests and other procedures all failed to reveal any pulmonary involvement 

Dr E A Looper, m closing, stated that he had never encountered a case of 
primary tuberculosis of the larynx 

I 

Moniliasis of the Larynx Presented by Dr Claude C Cody 

Momlia is classified between a true mold and a yeast It is difficult to differ- 
entiate moniliasis from blastomycosis, and the two are very similar as to course 
It is more important to differentiate moniliasis from carcinoma and tuberculosis 
of the larynx Tw'o cases are reported One of the patients was a woman of 48 
and the other a man of 54 The symptoms W'ere pain, cough, dysphagia and hoarse- 
ness Locally, papillomatous masses, fixation of a vocal cord and infiltration were 
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noted Also, roentgenograms of the chest showed diffuse moniliasis on both sides 
The organisms were recovered on slides and in culture Streptomycin and strong 
solution of iodine U S P cleared the lesions 

DISCUSSION 

Dr John J Shea reported 2 cases, in 1 of which the patient succumbed He 
agreed with Dr Cody that roentgenograms of the chest frequently reveal bilateral 
fungous invasion of the bronchi, as in his own cases, in 1 of which the pharynx 
was also involved Iodides, thymol, cod liver oil and sodium benzoate were given 
for more than a month before streptomycin was tried He emphasized the impor- 
tance of the roentgenograms of the chest because it takes two to three weeks to 
obtain a diagnosis by culture 

Dr Thomas C Galloway asked whether Momliae are primarily pathogenic or 
saprophytic, and whether their activity depends on some systemic condition 

Dr C C Cody, in closing, stated that the literature would indicate that many of 
the Monilae do not seem to be pathogenic Momha albicans m connection with some 
pyogenic type of infection becomes of itself an invading organism However, the 
situation with regard to moniliasis of the larynx is similar to that of otomycosis, 
since mycologists are still at odds over the question as to whether a pure fungus 
infection is pathogenic This is due to the fact that in both cases a pure infection 
is the exception rather than the rule 

Rhinoscleroma Apparently Cured with Streptomycin Presented by 
Dr Gordon B New 

Rhinoscleroma is on the increase in this country, as evidenced by a recent report 
in which 200 cases had been collected Dr New discussed the pathogenesis of the 
disease and described the typical lesions 

His case was that of a woman of 32, born m Siberia, whose symptoms dated 
back fifteen years, having been diagnosed first m China When she was seen at the 
Mayo Clinic the nares were closed, the pharynx was scarred and the epiglottis 
and the larynx invaded, with some subglottic obstruction Tracheotomy was per- 
formed, and biopsy of a specimen revealed that the lesion was rhinoscleroma The 
bacteria were tested for streptomycin sensitivity The drug was then given at the 
rate of 250 mg every three hours , after seven days its administration was discon- 
tinued because of pains of the joints and malaise, but later was resumed After 
53 Gm had been given, the airway was definitely widened After 95 Gm had been 
administered, the biopsy specimens were negative for the organisms Vestibular 
disturbance was noted, which diminished after four months The patient was 
followed for over a year, at which time the biopsy specimen still showed no bacilli 
of rhinoscleroma The contraction of the nares was corrected by a graft, with 
subsequent use of a stent Ten months later the airway was still good The 
tomographs in this case were instructive 

discussion 

Dr Daniel S Cunning recalled his report to this association last year of 
runoscleroma observed in two native-born brothers One has died in the meantime 
mce hearing of the efficacy of streptomycin he has employed it m the treatment 
tie other for nine months at the rate of 1 5 Gm every twenty-four hours How- 
f^ r ’ as ’^ e f rorn clearing up the secondary infection, the drug seemed to have had 
e m uence on the lesions, which looked the same as thej did before the admin- 
istration of streptomj cm was started 
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Dr Williams reported on the use of streptomycin by inhalation as practiced 
by his associate, Dr K M Symonton, m cases of ozena Culture showed 
Klebsiella associated with Pseudomonas Although initial improvement was noted, 
the infections relapsed because the organisms had developed marked resistance to 
the drug Dr Williams wondered whether the good results obtained by Dr New, 
contrasted with the poor results in the cases of ozena, were not due to the larger 
doses given parenterally, contrasted with the smaller doses administered by 
nebulization 

Dr Henry M Goodyear inquired of Dr Williams whether he had tried strepto- 
mycin hypodermically in any of his cases of ozena Dr Williams replied he had not 
Dr G B New, in closing, commented on the failure of the drug in Dr Cun- 
ning’s case, which was probably due to the fact that the germ was not streptomycin 
sensitive m that instance It is important that sensitivity tests be conducted on cul- 
tures of material taken from the patient before it is decided to use the drug 

Dr New was acquainted with the work done by Dr Williams and Dr Symonton 
m the study of ozena However, in his own case, knowing that he was dealing 
with a Klebsiella that was sensitive, he hit it hard and consistently, which may have 
accounted for the favorable outcome 

Cancer of the Larynx Presented by Dr Le Roy A Schall 

Dr Schall presented an analysis of 500 cases of carcinoma of the larynx seen 
at the Massachusetts Eye and Ear Infirmary Of the patients, 418 were treated 
and traced, the remainder were studied for diagnosis only, or were refused treat- 
ment or were not followed Ninety-two per cent were men at an average age of 60 
Of the women the average age was 40 Pathologically, 35 of the cancers were 
rated grade 1, 210 grade 2 and 140 grade 3 As to therapy, 246 patients were given 
external application of roentgen rays, 14 treatment by radium and 158 were 
operated on The percentage of cures following radiation therapy was fairly 
constant in three series of cases analyzed m the periods 1930 to 1935, 1935 to 1940 
and 1941 to 1945, averaging 25 Enthusiasm for high voltage radiation accounts 
for the large number of patients thus treated Dr Schall emphasized the following 
points in this connection (1) Hopeless cases are not good for radiation therapy, 
(2) regression is not a cure , (3) the trial period of irradiation is a fallacy 

Cordal lesions are ideal for laryngofissure Eleven lesions thus treated showed 
27 per cent failures, 46 per cent were cured for five years or more and 27 per 
cent were healed but had been observed for less than five years The operation is 
indicated m local lesions limited to the anterior or the middle third without fixation 
All others should be dealt with by laryngectomy Their five year cures m 63 cases 
numbered 30 per cent Laryngectomy after irradiation was less successful, only 2 
of 8 patients surviving for the five year period 

DISCUSSION 

Dr Louis H Clerf w'as impressed by the large number of patients who had 
received irradiation of their lesions It has been his experience that the results from 
this form of therapy seem to be getting progressively worse Since the radiologist 
claims his best results m the very group in wduch experience has proved that 
laryngofissure is eminently successful Dr Clerf feels that their results have not 
supported their contention As to the decision between thyrotomy and laryngec- 
tomy, one cannot be too careful Unless the indication for thyrotomy is clear, one 
had better advise laryngectomy because it offers more to the patient than other 
plans of therapy While some larynxes may be sacrificed, more patients will be 
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saved In this connection it is well to remember that one must be radical Con- 
serving some of the structures attached to the larynx which may harbor cancer 
cells is a mistake It has been his practice in some cases to do a block dissection 
at the same sitting, and the results have justified this procedure 

Dr John D Kernan recalled his early experiences with laryngectomy as devel- 
oped by Dr McKenty and is gratified with the progress achieved in the technic 
during the past thirty-five years Yet, despite the good results being obtained, one 
cannot forget that without a larynx the patient is m some respects a cripple This 
naturally accounts for the hedging that takes place when borderline lesions come 
under observation 

The histologic picture is important and only those lesions of the lowest 
malignancy should be treated by a laryngofissure Cancers which have a similar 
appearance can turn out very differently The speaker can recall a patient whose 
cancer was so extensive that it was sprouting out around the tracheotomy tube 
To get about this growth it was necessary to remove the whole thyroid gland 
and do a complete dissection of the neck on both sides The patient is living 
twenty-five years after operation On the other hand, a patient, with a cancer 
with a gross appearance similar to this but with a more malignant histologic 
picture died one month after a similar operation with extensive recurrence 
Dr Chevalier L Jackson agreed with Dr Schall as to the indications for 
thyrotomy If these are strictly adhered to, the five year cures will easily reach 
85 to 90 per cent As to irradiation, he was not entirely clear about the indications 
Commenting on Dr Kernan’s observations, he too had seen cases in which it was 
difficult to delineate the exact boundaries of a lesion When this difficulty is 
encountered during the performance of laryngofissure, one had better not carry it 
through There are cases in which the extension is submucous and cannot be 
detected \Vith the naked eye 

As for grading, his experience coincided with that of Dr Schall, namely, that 
grades 1 and 2 give the best results both on surgical treatment and on irradiation, 
whereas grades 3 and 4 are less favorable 

Dr H W D McCart, acting as consulting laryngologist to the Radium Clinic 
in Toronto, Canada, has come to the conclusion that the early good results are not 
always lasting when the cases are observed over a period of years, and fall short 
of those obtained by surgical procedure Another important point is that if a patient 
with a lesion favorable for thyrotomy is treated by irradiation unsuccessfully, the 
Patient must then undergo laryngectomy Thus a minor procedure is converted into 
a much more serious major operation Furthermore, the results in such cases are 
not nearly as good as those in which no radiation therapy had been given 

Dr Edwin N Broyles commented on the cases in which preliminary trache- 
otomy was necessary, it being his impression that in such cases the carcinoma has 
already extended beyond the intrinsic field 

Dr J M Robison recalled an article by Dr Rolls, of the Rockefeller Institute, 
dealing with the virus theory in connection with carcinoma He was impressed 
uith the statement that tissues must be conditioned for cancer to occur This con- 
ltiomng may occur as a result of irritation from smoking, drinking, infection or 
-erologic or chemical alterations in the body If the tissue needs to be conditioned 
0r development of cancer, when the cells migrate into tissue that is not con- 
itioned, they seem to have a proclivity for conditioning these new areas The 
caction to therapy differs in these two instances Often the new area will clear up 
er irradiation, whereas the original nidus will resist this therapy and can be 
cured only by radical excision 
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Dr L A Schall, in closing, stated that in his clinic radiologists are m 
complete harmony with the surgeons and defer to the latter on all controversial 
issues Concerning grading, Dr Schall has little confidence in its value as indicating 
the type of therapy and can say only that the best results are obtained m cases of 
grades 1 and 2 As to indications for advising irradiation, Dr Schall would recom 
mend it for the patients whose voice is absolutely essential to their vocation 
and whose cancerous growth is limited Also, the patient must consent to be under 
constant observation for an indefinite period following the treatment Too man) 
tragedies have occurred in cases in which the patient wandered away from the clinic 
where he was treated 

Carcinoma of the Trachea Presented by Dr C W Engler 

Dr Engler reported 2 cases of carcinoma of the trachea In one case the 
symptoms of cough and bloody expectoration led to fluoroscopic and bronchoscopic 
examinations, which revealed a mass in the trachea near the bifurcation This mass 
cleared up completely after irradiation but recurred two years later, and another 
appeared below the glottis Radiotherapy was again applied, but the result is not 
yet decisive 

In the second case the lesion was far advanced when first seen, causing so much 
obstruction as to necessitate an extended tracheotomy with an especially long tube 
to pass the lesion Roentgen therapy was of little avail, and autopsy revealed 
that the carcinoma had extended into the esophagus and the peritracheal tissues 

Since Culp’s review of the subject, in 1938, the author had been able to collect 
only 35 to 40 cases from the literature He made a plea for more thorough roent- 
genologic study of suspected cases in addition to early bronchoscopic investigation 
A number of five to ten year cures were cited Also, Dr Engler discussed the 
histopathologic aspects of carcinoma of the trachea, including those of cylindroma, 
concerning which there is some difference of opinion 

DISCUSSION 

Dr Edwin N Broyles recalled having reported 2 cases of carcinoma of the 
trachea One patient was kept going for eleven years by repeated fulguration 
of the involved region Another seemed hopeless and was given roentgen therapy, 
which had little effect Autopsy showed that the lesion, though extensive, was quite 
superficial and might have yielded to the therapy that was used m the first case 
This emphasizes the importance of good roentgenologic studies to determine the 
depth of the invasion 

Report of the Postoperative Course in Cases of Subperichondral Total 
Laryngectomy Presented by Dr Edwin N Broyles and Dr E M 
Walzl 

The subperichondral technic advised by Crowe and Broyles has been used in 
performing total laryngectomy on a number of carefully selected patients with 
intrinsic carcinoma of the larynx The postoperative course in the last 28 consecu- 
tive cases is reviewed and the use of chemotherapy and some modifications of the 
technic of the operation are discussed The modifications are (1) the use of 
mucous membrane from the dorsal surface of the epiglottis for obtaining a complete 
mucous membrane closure of the pharyngeal defect resulting from removal of the 
larynx, and (2) the local use of tyrothricin and sulfathiazole in the wound to pre- 
vent infection from contamination by secretions of the mouth By the use of these 
modifications of technic, an almost completely uneventful postoperative course was 
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obtained in all cases In the cases reviewed, there w as no w ound infection, no shock 
and no fistula formation None of the patients required a feeding tube The usual 
stay in the hospital was one to two weeks The postoperative course of these 
patients is compared with that of a group in which no chemotherapy was used It 
is concluded that when local chemotherapy is employed, the danger of wound infec- 
tion from contamination by mouth secretions is unimportant, and that the operation 
as described reduces to a minimum postoperative complications and greatly shortens 
the recoverj r period 

DISCUSSION 

Dr Louis H Clerf said that the indications for this procedure must be well 
circumscribed because of the hazards of leaving the ribbon muscles and the peri- 
chondrium, m which undetected nests of cells might be hidden 

Dr LeRoy A Schall pointed out that the utilization of the mucous membrane 
of the epiglottis was first advocated by Dr Harry Barnes about fifteen years ago 
and had been employed by himself in 6 cases How’ever, in all 6 cases a recurrence 
developed Consequently, Dr Schall has given up this procedure 

Dr James M Robb asked the essayists to comment on the matter of recurrence 
Dr E M Walzl stated that m the cases m which recurrence was noted it 
occurred in the region of the cricothyroid membrane and that really these cases 
were originally unsuited for the operation Usually recurrence was late, up to five 
years, in probably between 65 and 70 per cent 

Dr Jack McNaughton suggested that the operation might well be indicated in 
the borderline case in w'hich thyrotomy would be doubtful and yet laryngectomy 
too radical He employed this procedure m 10 cases and found that since the u'eak 
point in the closure is w'here the pretracheal muscles fail to lap over, just above the 
stump of the trachea, the w r ound W'ould heal better if the incision of the skm veered 
away from the midlme at this junction, thus affording a good skm flap He asked 
Dr Walzl as to the suture material used in the tracheal mucosa 

Dr. E M Walzl, m closing, said he used triple 0 catgut He agreed with Dr 
Clerf that the indications for the operation were restricted and he certainly would 
not aduse it if there W'ere the least suggestion that the growth had extended into 
the preepiglottic space 
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Detailed Atlas of the Head and Neck By Raymond C Truex, MS, PhD 
associate professor of anatomy, College of Physicians and Surgeons, Colum- 
bia University, and Carl E Kellner, artist, department of anatomy, College 
of Physicians and Surgeons, Columbia University Price, $15 Pp 162, with 
136 illustrations, mostly in color Indexed New York Oxford University 
Press, 1948 

For many years “visual education” has been a trite phrase on the lips of many 
a teacher ,but educators are just beginning in these post-War II days to grasp 
the full meaning of it The modern lantern, colored slides, moving pictures, 
stereoscopic representations, the “off-set process” and other devices — all these 
have helped to make the hard road of the medical student easier to travel As 
for anatomy, instructors used to rely entirely on the figures and texts of Gray, 
Cunningham and others, most of which were in black and white For colored 
plates they were glad to have those of Spalteholtz or some other “foreign” work 
All of these helped pave the way for better visualization and comprehension, but 
students and teachers are no longer dependent on anybody or anything beyond the 
confines of the United States Technology has reached almost the peak of 
perfection, and more and better teaching can be done here because there are now 
highly trained workers in all fields who are able and willing to teach 

This atlas of the anatomy of the head and neck is probably a precursor of what 
one may yet expect for the entire human body The dissections offered by Dr 
Truex are indeed “detailed” to the highest degree, and the artistic representa- 
tions by Mr Kellner are not only exceedingly exact but beautiful to look on 
In Dr Detwiler’s phrase, one has here the work of two great students operating 
“m a state of true symbiosis ” (Dr Detwiler is professor and chief of the 
department of anatomy m the College of Physicians and Surgeons, New York) 
The Introduction, by E A Boyden, of the medical school of the University 
of Minnesota, states that the originality displayed in the sequence and the char- 
acter of the dissections used m presenting a series, which can be analyzed and 
easily remembered, is significant He cites the dissection of the anterior triangle 
of the neck in figure 12 as “the thyroidectomy approach” This enables one to 
tollow the visceral and vascular columns, and associated nerves, into the thorax 
Beginning with figures 17 and working through to figure 26, the student has 
before him the parotid space (site of myxoma), leading to the retromandibular 
area, then the pterygoid muscles and the structures flowing through them like 
an archway, then the parapharyngeal area, not well understood by many under- 
graduate students, and finally, under the mandible, the relations of hyoglossus 
muscles so important in operating on the tongue For many otorhinolaryn- 
gologists, the middle fossa of the skull and its contents, especially the temporal 
bone, are not readily understood Here the anatomy is made plain by figure 54, 
which shows the middle fossa and the petrous bone, which when sectioned 
horizontally discloses the labyrinth, the tympanic cavity and the internal and 
middle ear m juxtaposition In the view taken from above one has the left 
cavernous sinus and the tympanic cavity, the right infratemporal fossa and the 
right bony labyrinth The courses of the auditory, facial and chorda tympani 
nerves are well shown in their true relationship to other structures Noteworthy 
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too is the splendid exposure of the orbit with the eyeball m situ Every muscle 
and nerve is seen in its anatomic position, and all blood vessels aie fully pre- 
sented Figure 65 and following illustrations show the anatomy of the pharynx 
and larynx seen anteriorly and posteriorly, superiorly and laterally The neuro- 
anatomy is especially well illustrated In fact, the neurologist can profit greatly 
by the enormously detailed exposure of all nerves m the areas mentioned The 
anatomy of the cerebrum and the cerebellum is well described m text and figures 
Sections of the gross anatomy of both head and neck are viewed vertically and 
horizontally in series, so that a complete understanding of all anatomic relation- 
ships can be easily made out Here is a work which holds an exceedingly high 
standard before any subsequent attempts to delineate the anatomy of one of the 
most difficult regions of the human body All piaise to these indefatigable 
workers who have contributed this magnum opus 

Ophthalmology of the War Years Edited by Meyer Wiener, MD Volume 
2 (1944-June 1946) Price $16 Chicago The Year Book Publishers, Inc, 
1948 

As did the first volume, which covered the period 1940 to 1943, this second 
volume reviews the articles and case reports m the field of ophthalmology for 
the benefit of those who were on war service at the time the material was pub- 
lished Thirty-three subjects, from anatomy and embryology to diseases of the 
uveal tract, are presented by an equal number of associate editors A chapter deal- 
ing with the effects of agents of chemical warfare on the eye, which did not appear 
m the first volume, is now introduced 

While the book is intended primarily for the ophthalmologist, there are two 
chapters of great interest for the otolaryngologist “Orbit, Eveball and Sinuses,” 
and “Relationship of the Eye to the Ear, Nose and Throat” Here one finds it 
reported that most cases labeled orbital cellulitis are in reality acute frontal 
sinusitis or acute ethmoiditis with orbital edema , that in iridocyclitis of obscure 
origin the focus of infection is more often in the tonsils than in the sinuses , that in 
SO per cent of a series of 75 patients with associated nasal and conjunctival inflam- 
mation cultures from both sites revealed organisms similar in type and toxicitj 
The relationship of ipsilateral glaucoma and sinus or nasal disease, discussed m 
the first volume, is treated further in the second The theory is suggested that 
the connecting link is reflex irritation of the vasomotor apparatus controlling the 
circulation of the orbit There has been lowering of intraocular tension after 
cocamization of the region of the sphenopalatine ganglion Others report prompt 
relief of pain and rapid healing of corneal ulcers after such cocamization and 
attribute this result to a block of vasomotor spasm of the circumcorneal vessels 
Retrobulbar neuritis also seemed benefited by this procedure 

The approach to current medical literature utilized m this volume and in its 
piedecessor makes for stimulating reading In many cases greater detail w'ould 
he desirable, but a complete bibliography is provided at the end of each chapter 
for those who seek further development of any of the topics 

The Lung By William Snow Miller, late emeritus professor of anatomy 
University of Wisconsin Second edition Pp 222, with 168 illustrations, 

some m color Price, $7 50 Springfield, 111 Charles C Thomas, Publishei, 
1948 

As the author states, there is no great difference between this and the first 
c ition, winch found a place of value in medical literature There are some 
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additional illustrations in chapters 4, 6 and 9 Professor Larsell has studied 
the nerves of the visceral pleura, the results of which are set down m chapter 9 
Particular emphasis is laid on the structure of the lung, for on this basis its 
diseases may be studied, and rational treatment instituted The author again 
states that the lung is lined (the alveoli) by epithelium, although some other 
authorities disagree A bibliography containing some 255 references is note- 
worthy, taken from Latin, German, French and Italian literature as well as 
English and American The direct tube specialist will be interested particularly 
in the matter relating to the lymphatic channels and lymph nodes of the trachea 
and the bronchi Of the tubuloacinous type, they are placed in the submucosa and 
are more abundant in the anteior wall of the trachea than in the lateral wall 
This may explain the distressing “itching and scratching” of tracheitis so often 
felt at the episternal notch and associated with a dr}', hard, nonproductive cough 
Bacteria which invade this tissue have an almost impregnable stronghold, and, 
therefore, tracheitis may go on and on for weeks' In chapter 10 the author 
describes five “keypoints” where certain structures are constantly found Thev 
have to do with radicles of the pulmonary vein, the distal end of a ductus 
alveolaris and “the place where a bronchus or a bronchiolus divides ” There 
is also a “transitional zone” in W'hich tubercles are most likely to develop “Pos- 
sibly a retardation of the circulatory force at this point may be a detei mining 
factor ” 
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GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 

The annual meeting will be held at the General Oglethorpe Hotel, m Savannah, 
March 4 to 5, 1949 

The distinguished lecturers and their tentative subjects are Dr Paul A 
Chandler, of Boston, “Glaucoma Management” , Dr Jack S Guyton, of Balti- 
more, “Cataract Management” , Dr Oscar C E Hansen-Pruss, of Durham, N C , 
“Allergy of the Upper Respiratory Tract”, Dr Marvin F Jones, of New 
York, “Management of Ear Problems in Children and an Otological Survey”, 
Dr Ralph O Rychener, of Memphis, Tenn, “External Eye Diseases and Dacryo- 
cystitis”, Dr Fletcher D Woodward, of Charlottesville, Va , “Problems in 
Laryngology ” 
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INTERNATIONAL 

Fourth International Congress of Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mill, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Time July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngoi.ogy 

AND BrONCHOESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th St, Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assemble, Section on 
Laryngology, Otology and Rhinology 
Chairman Henry B Orton, 224 Delavan Ave, Newark, N J 
Secretary Dr J Milton Robb, 1553 Woodward Ave, Detroit, Mich 
Place Atlantic City, N J Time June 6-10, 1949 

American Academy of Ophthalmology and Otolaryngology 
President Dr Conrad Berens, 35 E 70th St, New York 
President-Elect Dr J Mackenzie Brown, Bon 584, South Laguna, Calif 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg, 
Rochester, Minn 

American Broncho-Esopiiagological Association 
President Dr Paul Hohnger, 700 N Michigan Ave, Chicago 11 
Secretary Dr Edwin N Broyles, 1100 N Charles St, Baltimore 
Place Drake Hotel, Chicago Time April 18-20, 1949 

American Laryngological Association 
President Dr Frederick T Hill, 177 Mam St , Waterville, Maine 
Secretary Dr Louis H Clerf, 1530 Locust St , Philadelphia 2 
Place Biltmore Hotel, New York Time May 16-17, 1949 

American Laryngological, Rhinological and Otological Society, Inc 
President Dr John J Shea, 1018 Madison Ave , Memphis, Tenn 
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ABSCESS OF THE FRONTAL LOBE SECONDARY 
TO ETHMOIDITIS 


JOSEPH H KLER, MD 
NEW BRUNSWICK, N J 


A BSCESS of the biam is a rare complication of sinusitis m general 
and an extremely rare complication of ethmoiditis in particular 
In a series of 14,534 autopsies at the London Hospital, Evans 1 found 
194 cases of brain abscess, and in only 14 of these was the condition 
rhmogenic Onodi 2 reported 4 cases of rhinogemc bram abscess in a 
series of 13,400 autopsies, while Courville and Rosemold 3 reported 2 
cases of bram abscess in their series of 15,000 autopsies The vast 
majority of these abscesses were due to infection of the fiontal sinus 
In Eagleton’s 4 series of 104 abscesses of the frontal lobe onl) 9 were 
due to infection limited to the ethmoid sinus The author has found 
no record of bram abscess due to infection limited to the ethmoid sinus 
in the literature during the past seventeen } ears 

Sinusitis is a very common medical entity, and in my experience 
ethmoiditis is commonei than infection in the othei paranasal sinuses 
It seems rather strange that such a frequent infection in an area of 
the body that seems so vulnerable should be so relatively free ot mtia- 
cramal complications All surveys of complications of ethmoidal infec- 
tion corroborate Dreyfuss’ 5 findings ( 1 ) that fatal complications of 
ethmoiditis usually follow the acute form of the disease and that the 
ethmoid cells are seldom exclusively mvoh ed , (2) that infection usually 
travels by way of the lamina cribrosa to the mtracianial space and (3) 
that therefore septic meningitis is the commonest complication Coui - 

From the Department of Ophthalmology and Otolaryngolog 3 r , St Peter's 
General Hospital 

1 Evans, W Pathology and Aetiology of Bram Abscess, Lancet 1 1231 
(June 6) 1289 (June 13) 1931 

2 Onodi, A The Oculo-Orbital Intra-Cramal and Cerebral Complica- 
tions of Diseases of the Nasal Accessorj Sinuses, Laryngoscope 19 SOI (Nov ) 


3 Coumlle, C B, and Rosemold, L K Intracranial Complications of 
Infections of Nasal Cavities and Accessory Sinuses Survej ot Lesions Observed 
m rifteen Thousand \utopsies, Arch Otolarvng 27 692 (June) 1938 

4 Eagleton, W P Brain Abscess Its Surgical Pathology and Operative 
Technic, New \orlr, The Macmillan Companv, 1922, pp 23 and 249 

5 Drcvfuss, R Zur pathologischcn Anatomic der Brustdruse Die 
Cranhheitcn des Gehirns und seiner Adnepa in Gefolge von Naseneiterungen, 
Jena, G Fischer, 1S96, pp -la and 46 
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ville and Rosenvold, in their exhaustive study, found thrombosis of the 
cavernous sinus the second most frequent complication McKinney G 
reported a fatal case of brain abscess following osteomyelitis of the 
frontal bone due to an original infection limited to the ethmoid smus 
Rugg Gunn and Suggitt 6 7 reported many more intracranial complica- 
tions of acute sinusitis than of chionic sinusitis In Maxwell’s 8 senes 
of 1,268 cases of acute and chionic sinusitis there were 22 deaths due 
to complications of the sinusitis, and of these 3 were due to ethmoiditis 

There must be a logical explanation for this unusual circumstance 
It must be agreed that the location of the ethmoid sinuses is an ex- 
tremely vulnerable one — separated from the brain, orbit and othei 
sinuses only by thm bony walls The anatomic location of the ethmoid 
sinus, therefore, does not explain the infrequency of intracianial compli- 
cations of ethmoidal infection The explanation must be in the intrinsic 
structure of the ethmoid sinuses together with the nature of their blood 
supply 

V an Alyea’s 9 classic description of the ethmoid labyrinth beai s 
repeating (in part) because it throws much light on this subject He 
found greater variability in the anatomic characten sties of the ethmoid 
sinus than m the other sinuses, and he also found more pathologic 
change m the mucosa of the unusually large and variable ethmoid cells 
According to his description, the ethmoid labyrinth is divided by vai ious 
bony lamellas, and the ground plate of the middle turbinate divides the 
labyrinth into the two major sections, the anterior and the posterior 
He stated 

These two major groups of cells are fuither divided by the lamellas of the 
remaining turbinates and accessory turbinate [The lamellas normally pi event 
communication between groups of cells ] Ethmoid cells commonly drain into 
grooves These form fairly parallel lines along the face of the upper lateral 
nasal wall They are the hiatus semilunaris and the bullar ostium in the mid- 
dle meatus, the posterior groove m the superior meatus and the postreme grooie 
in the supreme meatus One groove may accommodate the ostiums of several 
cells or may be the wide drainage space of 1 cavity Occasionally the ostiums 
of cells are located outside the normal drainage groove, and this tends to isolate 
these cells from the others of a group Cells draining into a common area 
should be similarly involved in an infective process It is for this reason that 

6 McICinney, R Osteomyelitis of the Frontal Bone, Arch Otolaryng 
28 1 (July) 1938 

7 Rugg Gunn, M A , and Suggitt, S C Brain Abscess, J Laryng & 
Otol 57 SS (Feb) 1942 

8 Maxwell, D Analysis of the Statistical Tables for the Years 1907 to 
1926 Inclusive, Cmering a Period of Twenty Years, J Laring & Otol 44 105 
(Feb) 1929 

9 Van Alyea, O E Ethmoid Labi rinth Anatomic Study with Con- 
sideration of the Clinical Significance of Its Stiuctural Characteristics, Arch 
Otohr\ ng 29 881 (Tune) 1939 
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the maxillary sinus, the infundibular cells and occasionally the frontal sinus are 
simultaneously infected For the same reason bullar cells, which ha\ e a separate 
drainage ostium, often escape an infection invohmg all other anterior cavities 

Although the bony structure of the ethmoid labyrinth is thin, the 
bone is of a compact, dense lamellar type The blood suppl) of the 
ethmoid bone is by way of the ethmoid branches of the ophthalmic 
artery, and theie are rich anastomoses with surrounding arteries The 
venous drainage is also complex, being principally into the ethmoidal 
veins, which empty into the ophthalmic veins These veins communicate 
with , those of the dura and the superior sagittal sinus Schaeffer 10 also 
described an anterior ethmoidal vein which passes through the cribriform 
plate and connects with the venous plexus of the olfactory bulb and the 
frontal lobe of the brain Kramer and Som 11 found that the venules 
of the mucoperiosteum communicate with the large cranial sinuses and 
with the veins of the dura These perforating venules are sui rounded 
by perivascular spaces, which are probably lymph channels communicat- 
ing with the intracranial contents The lymphatic drainage of the 
sinuses is principally into the retropharyngeal nodes The subdural 
space communicates indirectly with the extracranial lymphatics and 
directly with the perineural spaces of the olfactory nerve filaments 
Thus there is a complex structure completely encased by dense lamellar 
bone with few dehiscences, with an unusually rich blood supply and with 
a lymphatic drainage principally away from the intracranial contents 

This anatomic airangement is exceptionally good for the pre\ention 
of spread of the usual low grade infections The cells of the ethmoid 
labyrinth are arranged in groups, each having separate ostiums for 
drainage Even though the septal walls are thin, the bone resists mfec 
tion, and the infective process in any group of cells is kept reasonably 
isolated to permit of its control by the natural defense mechanism of 
the body In an acute and virulent infection this mechanism is not 
adequate Kramer and Som w r ere impressed with the foimation of 
submucosal abscesses At the site of the submucosal abscess there is 
then developed an osteitis with eventual necrosis of the bone Since the 
interseptal walls are the thinnest, they wull break dow r n first, and there 
>s developed an empyema of the sinus The coalescence of cells can be 
tollcnved by roentgenologic studies The lamina pap\ racea is the next 
vulnerable wall, and wdien it is destroyed the ethmoidal infection pro- 
duces a subperiosteal abscess of the orbit If the acute infection is not 

10 Schaeffer, T P The Nose Paranasal Sinuses Nasolacrimal Passage- 
" a ' s and Olfactorj Organ in Man, Philadelphia, P Blakiston’s Sons &_ Co, 1930 

11 Kramer R, and Som, M L Intracranial Pathuais of Infection from 

iQj Ca ^ eS Sphenoid and Ethmoid Sinuses Arch Otolarvng 32 744 (Oct) 
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conti oiled it develops into meningitis or thrombosis of the cavernous 
sinus However, destruction of the roof of the ethmoid sinus can 
produce localized meningitis, followed by the development of a sub- 
cortical abscess I report here a case illustrating this complication 

It is my belief that chronic infection in the ethmoid sinuses is the 
principal cause of brain abscess of ethmoid origin The extension of 
the infection is by contiguity, either by osteitis, causing local necrosis 
with subsequent local meningitis, encephalitis and formation of sub- 
cortical abscess, 01 by thrombophlebitis of any of the veins communi- 
cating with the dura There seems to be no uniformity in the type of 
infecting organism The bacteria reach the subcortical tissues and set 
up the usual reaction to inflammation Its extent depending on the 
virulence of the organism and the lesistance of the body, an attempt 
is made by the brain tissue to wall off the infection This walling off 
is the formation of a capsule A capsule forms in about thiee to four 
weeks according to Alpers, 12 although Kaplan 13 reported a case in 
which a capsule formed only after six weeks If the path of invasion 
remains it is the classic “stalk ” There is much difference of opinion on 
the presence of a stalk in abscess of the frontal lobe in general Eagleton 
did not find a stalk fi equently, but Atkinson 14 stated that he found a 
point of entiy on the dura in all cases of adjacent abscess of the bram 
The s)mptoms of brain abscess depend on the stage of development 
and the location of the infection Craig and Adson 15 stated the belief 
that meningitis, encephalitis and abscess of the brain are merely stages 
of development of the process Specifically, the clinical picture presented 
by patients with brain abscess depends on the following factors (1) 
the presence of infection, (2) the presence of an intracranial mass 
giving rise to increased intracranial pressure and (3) localizing symp- 
toms referable to the portion of the brain involved Any or all of these 
manifestations may be present, either alone or in any combination It 
is not the purpose of this paper to review all known symptoms but 
rather, to piesent the clinical picture of the 3 cases of ‘abscess of the 
frontal lobe of ethmoid origin which I have encountered and to empha- 
size the lessons I have learned, in the hope that they will be of some 
value to others 

REPORT OF CASES 

Acute Abscess of the Fiontal Lobe — This type of abscess is the 
result of an acute and a virulent infection to which the patient has not 

12 Alpers, B J Abscess of the Brain Relation of the Histologic to the 
Clinical Features, Arch Otolaryng 29 199 (Feb) 1939 

13 Kaplan, A Abscess of the Brain, Arch Otolarjng 29 385 (April) 1935 

14 Atkinson, M Otogenous Cerebellar Abscess, Ann Otol , Rhin & 
Larjng 47 1020 (Dec) 1938 

15 Craig, W M, and Adson, A W Abscess of the Brain, S Clin North 
America 17 1077 (Aug ) 1937 
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; been able to develop an adequate resistance It is found as a complica- 
tion of acute ethmoiditis as a rule This condition is well illustrated by 
the following case which I observed 

Case 1 — A 5 year old child, critically ill, was first seen by me on the day 
of admission to the hospital There were typical findings of acute ethmoiditis 
and periorbital abscess together with nuchal rigidity The diagnosis of ethmoidal 
empyema and periorbital abscess was immediately made, and because of the 
seriousness of the child’s condition it was decided to dram the orbital and the sinal 
infection at once and then determine the exact nature of the intracranial com- 
plication The orbital abscess was drained through an external incision, and 
the ethmoid sinus was drained intranasally Both the orbital and the sinal 
abscess were extremely large, and when the pus was cleaned away the roof of 
the ethmoid sinus was found to be necrotic After careful removal of the necrotic 
bone, an extradural abscess was entered, and a fistulous tract to a subcortical 
abscess was found The infections, although extensive, were well walled oft 
Drainage and chemotherapy resolved the condition successfully 

The diagnosis of brain abscess was presumptive, of course, but in 
general the determining factors were the history oi an infection oi the 
upper respiratory tract, followed by the obvious presence ol a sinal 
infection, a periorbital abscess and signs of meningeal nntation and 
.increased intracranial pressuie As Grant 10 stated, such a chain of 
events makes the diagnosis virtually inescapable The treatment ol 
acute abscess of the bram is much more difficult than making the 
•diagnosis Present methods of treatment of sinusitis have reduced the 
incidence of acute abscess of the brain, as has been obseived by 
Davidoff 17 The sinal infection, and the orbital infection, if present, 
must be treated first Chemotherapy and appropriate drainage are 
necessary In Grant’s 1G opinion the primary focus of a suspected 
adjacent abscess should be eradicated before the abscess is drained — 
first, because the operation may show the area in which the infection 
-has passed through the bone to the dura and thus help m suggesting the 
.position of the abscess and, second, because, unless the primary focus 
has been eliminated, reinfection of the cavity of the abscess may occur 
and nullify an apparently successful drainage 

Clnonic Abscess of the Fiontal Lobe — This type of abscess is as a 
role an insidious, asymptomatic condition that can easily progress to 
a cri tical stage before the patient seeks medical attention The following 
2 cases well illustrate the problem encountered 

Case 2 — A man had a history of a low' grade chronic ethmoiditis for manj 
'ears During inclement weather he would complain of increased nasal and 

^ Grant, F C Brain Abscess Collective Review', Internat Abstr Surg 
2 118, 1941, m Surg, Gynec & Obst, Februarv 1941 

17 Davidoff, L M Brain Abscess, Clinics 4 343 ( Aug ) 1945 
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postnasal discharge and headaches but did not seek medical attention during the 
ten years prior to the development of intracranial symptoms He worked up to 
the day before admission to the hospital His only complaint was an unbearable 
headache of about three weeks’ duration On examination he did not appear 
critically ill There was pus in his right nostril, and a roentgenogram of the 
sinuses revealed cloudy ethmoid cells on the right There was papilledema of 
about 3 D in both eyes These examinations were performed on the first day 
of admission The following day the patient had an unexpected crisis He 
became unconscious, both eyes deviated to the left, and there were nuchal rigidity 
and swelling of the right upper eyelid It was then quite evident that he had a 
brain abscess which had ruptured into the lateral ventricle Although the patient 
was moribund, it was decided to explore the swelling of the right upper eyelid 
through a supraorbital incision The floor of the frontal sinus and the roof of 
the ethmoid sinus were necrotic, and both sinuses contained pus The posterior 



Fig 1 — Roentgenogram of the sinuses 


wall of the fiontal sinus was also necrotic, and on its removal an extradural 
abscess was revealed This abscess had a sinus that apparently led to a subcorti- 
cal abscess The patient died the following day 

There are several lessons in this case, and the first and foremost 
is for one not to permit either the physician or the patient to regard 
chronic ethmoiditis lightly It is a potential danger that must be guarded 
against The second lesson is that diagnosis of chronic encapsulated 
abscess of the brain in the presence of a low grade infection in the 
ethmoid sinuses is difficult 

£ ase 3 patient was an intelligent man, and one who would not 

ignore ewdence of illness One dav he reported to the medical department 
of his employer complaining of periodic blurring of -vision and slight weakness 
of his “knee” The nurse referred him to me for an examination of his ejes 
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The examination mealed papilledema ot 6 D m the right e\e and ot 5 D m the 
lett ere There was no peripheral field delect although he had a large central 
scotoma, as would be expected There were no other ocular signs The left 
nostril had a few crusts of mucopus, and there was questionable anosmia in the 
nostnl A roentgenogram of the sinuses mealed onlr cloudiness in the eth- 
moid sinuses on the left side (fig 1) and a roentgenogram ot the skull indicated 
erosion about the sella, but the picture did not permit a definite diagnosis 



Tig 2 — Roentgenogram ot the skull and the sinuses 


(.fig 3") The patient also ga\e a historr ot haring had sinal infection about 
fi' e - ear s pre\ loush , although he had not been conscious of am symptoms since 
'•hat time These findings did not warrant am diagnosis other than an intra- 
cranial mass The patient was referred to Dr T S P Titcli for neurologic 
consultation Dr Fitch lound no focal signs on examination Howerer, the 
e ectroencephalogram indicated a brain abscess m the left trontal lobe (fig 4) 
operation the diagnosis was confirmed Dr Fitch found an abscess con- 
taining 200 cc ot pus The abscess had a fistulous tract leading to the lelt 
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ethmoid cells The patient made a remarkable recovery, and a month later I 
performed an intranasal ethmoidectomy He had an unusually large suprabullar 
cell which contained pus I did not probe it to find whether there was a tract 
to the dura, but it was leasonable to suppose that this cell was the source of 
the infection because the other cells did not contain pus At present this man is 
back at work and free from symptoms His vision is 20/20, and there is no ele- 
vation of the disk margins So far there has been no evidence of development 
of atrophy of the optic nerve It seems inconceivable that a man could have a 
brain abscess containing 200 cc of pus and live, let alone be free from symp- 
toms If I had not had this patient under my care, I think that I should be 
skeptical of the possibility of such an occurrence 



Fig 3 — Roentgenogram of the skull 


There are several lessons to be learned from this case also An 
abscess of the bram may develop in ten days , 18 but it is my belief that 
in cases originating from ethmoiditis the abscess is of long standing 
Cavenagh 19 reported a similar observation It is my opinion that the 
patient develops a reasonable immunity to his sinal infection However, 
acute coryza or other infections of the upper respiratory tract introduce 

18 Klemfeld, L Abscess of Frontal Lobe Secondary to Frontal Sinusitis, 
J Mt Sinai Hosp 9 96 (July-Aug ) 1942 

19 Cavenagh, J B A Case of Left Frontal Lobe Abscess Complicating 
Chronic Sinus Infection, J Larjng & Otol 51 239 (April) 1936 
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new bacteria, and with each succeeding reinfection there is furthei 
destruction of the mucosa of the ethmoid cells The observations ot 
Kramer and Som 11 gne a logical explanation of the formation of 
localized areas of osteitis and necrosis of the roof of the ethmoid sinus 
Because the infection is not a very virulent one and because the aiea 
of perforation is small, the localized meningitis may be entirely asymp- 
tomatic as far as the patient is concerned Because the submucosal 
abscess is encapsulated it will feed infection through the break m its 
capsule at the point of the osteitis to the meninges, with resulting 
encephalitis and subsequent foimation of a subcortical abscess The 
low Mrulence of the bactena favois the formation of a capsule about the 
bram abscess When this is accomplished there is a low giade infection 



„ b? 4 — Electroencephalographic tracings LPO indicates left parieto-occipital , 
FFO, right parieto.-occipital , LOT, left occipitotemporal, ROT, right occipitotem- 
poral, LTF, left temporofrontal, and RTF, right temporofrontal The upper two 
tracings are from a normal subject and the others from the patient in case 3 

ln the ethmoid sinus to which the patient has a reasonable tolerance and 
a walled-off infection within the brain substance which will give no 
septic symptoms or localizing symptoms m the early stages Bertolet 20 
reported a massive abscess of the frontal lobe that had many of the 
characteristics cited Even though this condition is rare, I should like 
to emphasize the lessons these 2 cases have taught me The diagnosis 


20 Bertolet, J A Atypical Massive Abscess of Frontal Lobe, Arcb 
Utolaryng 28 621 (Oct) 1938 
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is not easy Smith 21 emphasized the value of the sedimentation test, 
but in the presence of a smal infection this test is not significant King 22 
stressed the diagnostic, importance of unilateral anosmia, but its presence 
is also difficult to interpret because many patients with chiomc smal 
infections have a reduced sense of smell Kaplan 23 reported that encap- 
sulated and uncomplicated abscesses of the biam fiequently pioduce no 
signs of fever, leukocytosis or toxemia Giant 10 emphasized the pres- 
ence of papilledema m all cases of chronic encapsulated abscess This 
has been the only constant finding in my cases Headache is stressed 
by all authorities It is my belief that in the type of abscess here 
described headache is a late symptom, and one that should be legal ded 
as a danger signal The electroencephalogram is an invaluable diagnostic 
aid The cooperation of the neurosuigeon is essential I full) realize 
that the treatment of abscess of the brain was pioneeied by lhinologists, 
atjd I have the greatest respect for the late Dr Eagleton and the man) 
piomment rhmologists who followed him in the development ot this 
field However, I feel that the aveiage rhmologist will do well to ask 
the aid of the neurosurgeon in both the diagnosis and the treatment of 
this baffling and obscure condition This series of cases is too small 
foi me to be dogmatic about conclusions, but the similarity of the cases 
is striking 

SUMMARY AND CONCLUSIONS 

Bram abscess as a complication of acute and of chronic ethmoiditis 
is discussed 

An explanation of this condition on an anatomic and ph)siologic basis 
is made 

Complications of acute ethmoiditis are more frequent and moie 
easily diagnosed than those of the chronic infection 

Chronic abscess of the bram as a complication of chronic ethmoiditis 
is an encapsulated abscess that gives few general or localizing signs 

Chronic abscesses of ethmoidal origin produce few symptoms and 
signs, papilledema was the most constant finding 

Electroencephalography is an invaluable aid in the diagnosis of this 
type of intracranial complication 

The assistance of the neurosurgeon in the management of these 
cases is essential 

151 Livingston Avenue 

21 Smith, G W Clinical Observations on Twenty Pi oven Cases of Brain 
\bscess, U S Na\ M Bull 38 358 (July) 1940 

22 King, J E J Si mposium on Brain \bscess Lanngoscope 50 1146 
(Dec) 1940 

23 Kaplan, A Symposium on Brain Abscess Laryngoscope 50 1159 (Dec) 
1940 



SURGERY OF THE CHRONICALLY DISCHARGING EAR 


. HOWARD P HOUSE, MD 

LOS ANGELES 

T HE PURPOSE of this presentation is to stiess certain important 
anatomic landmaiks and surgical maneuvers which have proved 
extiemeh valuable to me in det eloping a technic of endaural tempoial 
bone surgery 

The endauial incision is slightly changed from the original Lempert 1 
technic m that the no 1 incision (A) is placed more external m the 
skm of the eai canal The no 2 incision (B) is completed m the usual 
way, and the no 3 incision (C) follows the edge of the conchal cartilage 
The incision is fust outlined in gentian violet before local infiltration 
of the area with procaine hydrochloride obscures the usual landmarks 
A Bard-Parkei knite with a no 15 blade is used to make the incision 
A small tiagus retractoi leplaces the Lempert ear speculum for this 
procedure The tnangular piece of skm lemoved is very small, and 
the entire incision is extracartilaginous This incision allows greater 
preservation of tissue for later use as a skm flap m lining the mastoid 
cavity This same endauial incision is used m all surgical procedures 
on the tempoial bone 

Aftei the self-retaining reti actor is placed m position, a small 
elevatoi is used to elevate the periosteum over the zygomatic area 
The tnangular piece of fascia extending from the posterior membranous 
eai canal wall to the temporal muscle is then excised, care being 
taken to avoid the temporal muscle above and the superior membianous 
ear canal w T all below This procedure provides a more adequate exposure 
anteriorly toward the zygoma and eliminates the necessity of spreading 
the no 2 endauial incision postoperatively in order to avoid atresia 
of the eai canal 

The horizontal canal has long been lecogmzed as the most important 
landmark in temporal bone surgen It is interesting to note that an 

From the Department of Otolaryngology, University of Southern California 
School of Medicine 

Read m part and illustrated by a motion picture before the Section on Laryn- 
gology, Otologj and Rhmology at the Ninety-Seventh Annual Session of the 
American Medical Association Chicago, June 27, 1948 

1 Lempert, J Endaural Antauricular Surgical Approach to the Temporal 
Bone Principles Invohed in This New \ppioach, Summary Report of 1,780 
Cases, Arch Otolaryng 27 555-587 (May) 1938 
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lmaginaiy line drawn directly posterior from the superior margin of the 
external bony ear canal will invariably bisect the horizontal canal deeper 
m the temporal bone This is a great aid m visualizing the location of 
the antrum and aditus before any bone work is cai ried out This valuable 
guide should be stressed m the teaching of surgical technic of the 
temporal bone 

The mastoid cortex and underlying cells ai e remoi ed by the burr 
method I have found it expedient to autoclave the entue dental arm 
together with the belt and the engine pulley The sterilized engine pulley 
is replaced on the engine shaft by means of a sterile sci ew drn er More 
lecently I have been wrapping the emnne pi, lie} in alcohol-soaked gauze, 
leaving it attached to the engine shaft Repeated cultures have proved 
this technic to be sterile This procedure eliminates the dental arm 
sleeve, which so frequently becomes entangled m the belt and pullei 



Fig 1 — Endaural incision 


wheels This method can lie used only if the S S White Dental Arm 
is attached to the engine This arm fits either the S S White or the 
Emesco Portable Dental Engine 

I use the perforating burr to entei the antrum If the perfoiatmg 
burr is used properly, it will mvariabl) entei the antrum without undue 
complications The point of entrance of the perforating buri is such that 
an imaginary line drawn directly posterioi from the superior margin 
of the external bon} ear canal wall will cross the upper margin of the 
completed perforating burr hole A line drawn directly superior from 
the posterior margin of the external bony ear canal wall \\ ill cross the 
anterior margin of the completed perforating burr hole 
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The peiforating bun must enlei the bone at light angles to the 
patient’s skull and must never penetrate the mastoid bone to a greater 
depth than that of the cutting portion of the bui 1 If these directions are 
invariably followed, one will not'injuie the duia supenorly, regaidfess of 
the amount ot oveihang, nor will one enter the lateral sinus regaidless 
of its fai antenor position 

The mastoid cells are exenterated by means of cutting buns of 
various size For reasons of safety, the neaier one is to the lateral 
sinus or dural plate the larger should be the bun As these structures 
are appioached there is a change m the sound of the burr, and slight 
bleeding may occur A large burr is used to thin the postenoi bony ear 
canal wall to a width ot 1 or 2 nun If the posterior bony eai canal 


I r \ 



Tig 2 — Triangulai fascia g. aspeJ with hemostat and severed 


wall is adequately thinned and the duial plate is exposed dnectly 
supenorly, the postenor portion of the honzontal canal will be immedi- 
ately visible and will invariably be bisected by the imaginary line 
drawn directly postenor from the superior maigin of the external bony 
ear canal wall 

After the postenoi bony eai canal wall has been adequately thinned, 
the dural plate exposed and the horizontal canal identified, a small bun 
is used to remove the zygomatic cells These cells are removed from an 
external to internal appioach and m a posterior to antenor direction 
between the dural plate supenoily and the supenor maigin of the external 
bony ear canal inferior!} By this approach a definite shelf of thin, 
firm cortical bone mil be exposed, which forms the external wall of the 
epitympanum This landmaik is constant m both mde and narrow 
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angle cases, and its impoitance has not been adequately stressed in 
the hteiature The opening of the aditus is a triangle bounded by the 
dural plate superiorly, the bon)'- shell externally and the horizontal 
canal internally If this shelf technic is followed, probing of the aditus, 
which may lesult m dislocation of the incus, is totally unnecessary 
Exposuie of the bony shelf completes the simple mastoidectomy, if 
one chooses to perform this procedure endauially 


4 



Fig 3 — Note that a line drawn posteriorly from the superior margin of the 
bony canal bisects the horizontal canal deeper in the temporal bone 


MODIFIED RADICAL MASTOIDECTOMY 

This operation is a continuation of the simple mastoid proceduie 
just described The thin bony shelf overlying the epitympanum is 
carefully removed with the use of a small curet The removal is begun 
superiorly near the dural plate In this wa> the short crus of the incus 
which lies just under the inferior margin of the bon\ shelf is not 
disturbed Complete exposure of the entire short crus of the incus and 
malleus head and neck denotes an adequately thinned posterior-superior 
bom eai canal wall and budge These stiuctures, theiefore, should 
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Fig 4 — Note the exact position of the perforating burr hole in relation to the 
external bony ear canal wall 



Fig 5 Note the bony shelf overlying the epitympanum (imaginary line bisects 
horizontal canal) 
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be visualized before the posterior-superior bony eai canal wall is taken 
down In cases in which there is an extremely narrow angle it may 
be necessary to remove the posterior-supenor bony eai canal wall 
before complete exposuie of the mcomalleolai joint can be accomplished 
The membranous eai canal is separated fiom the posterior-superior 
bony canal wall in its line of cleavage and the bony wall removed with a 
narrow rongeur A narrow Lempert elevatoi is then inserted between 
the membranous canal wall and the remaining bony bridge This 
elevator must pass into the middle ear parallel to the short crus of the 



Fig 6 — Both sides of short crus should be noted before the posterior bony canal 
wall is removed (In cases in which there is a narrow angle this cannot always 
be accomplished ) 

incus and must hug the bone in order to avoid tearing the thin mem- 
branous ear canal wall A Lempert rongeur is then inserted over the 
thinned bony bridge, the superior blade being allowed to rest gently 
on the short crus of the incus This maneuver assures the proper depth 
of the blades before the bony bridge is bitten through After removal 
of the bony bridge and the protruding annular ring margins, the epitym- 
panum and its contents are fully exposed to direct view 

A bloodless field is created by repeated use of epinephrine packs of 
1 to 1,000 dilution With magnification, all pathologic tissue, whether 
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granulation 01 cholesteatoma, is carefully lemoved from about the 
rncudomalleal joint area, a small eye spud coupled with gentle suction 
being used Some pathologic tissue can also be removed from the 
upper portion of the middle ear, including the stapes and the stapedius 
tendon area, without mteriuptmg the continuity of the ossicular chain 
and its suppoitmg ligaments If neciosis is found in the ossicular chain 
so that its continuity has been disturbed, then the incus and the head 
and neck of the malleus aie iemo\ed 



Fig 7 — This exposure completes the modified radical mastoidectomy when the 
membranous ear canal is left intact (I) superior canal , (2) horizontal canal , (3) 
mcus, ( 4 ) malleus, (5) suspensory ligament, (6) membranous ear canal wall, 
(7) facial ridge , (8) chorda tympany nerve , (9) stapedius tendon , (10) fallopian 
canal 

In the customary modified radical operation a flap is created from 
the postei lor-superior membianous canal wall and placed over the 
epitympanum much the same as m the fenestration operation If the 
epitjmpanic pathologic tissue has been satisfactorily removed, I do not 
create a skm flap but prefer to allow the cavity to heal as in a simple 
mastoidectomy In this case the wound is closed by suturing the skin 
edges of the no 2 and the edges of the no 1 and no 3 incisions together 
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and placing a small rubber dram in the cavity By this method, ci eation 
of a mastoid bowl or cavity, with its associated healing 1 equirements, is 
eliminated In my experience the attic peiforatioii present usuallv closes 
spontaneously 

RADICAL 'UASTOIDECTOM\ 

If the membranous eai canal wall has been left intact, the ladical 
mastoidectomy is simply a continuation of the completed modified radical 
operation Any remnants of incus 01 malleus, as visualized in the epitym- 
panum, are giasped and lemoved The skin flap is prepaied In sepa- 
latmg the skm of the eai canal from the anterioi-supei lor bom canal 



Fig 8 — Note the skin flap extending posteriorly over the facial ridge 

wall, allowing it to extend posteriorly over the facial ridge to epithelize 
the mastoid cavity If one prefers, the entire skm of tire eai canal 
can be excised completely over the facial ridge and discaided or 
preseived for later use as a free gi&ft In' the event the skm flap is 
completely discarded, the mastoid canty heals by fibiosis and the end 
result is an obliteration of the mastoid cavity and of most ot the external 
ear canal This procedure eliminates the mastoid bowl, with its pioblem 
of epithelization, but should not be used unless all pathologic tissue 
has been removed from the middle ear area A skm flap should 
always be prepared, if one has reason to believe that all pathologic tissue 
within the middle eai cannot be removed 01 if the heai mg in the opposite 
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eai is impaiied In the lattei instance, a Pohlman 2 artificial ear may 
be used in an attempt to restoi e sei viceable hearing in the eai operated on 
W hen the skm flap is pi eserved, an extremely thin, full thickness 
elliptical skm graft measuimg 1 5 by 3 cm , taken from the postaunculai 
aiea, has proved of value in decreasing postoperative diamage from the 
ear Multiple punctui es are made through the graft for drainage of blood 
serum and the giaft is divided into three portions On completion 
ot the suigical pioceduie, one piece is placed ovei the piomontoiy and 
eustachian orifice and anothei over the epitympanum and dmal plate 



lug 9 — The thickened peuosteum with the overlying contents of the epitym- 
panum is elevated 

region, and the tlm d cot ers the smodural angle These pieces of skin ai e 
held in position by small balls of parresined® gauze, which are allowed 
to i emam m place foi five days 

Idcntificaion of the Fallopian Canal — Before entenng the middle 
ear aiea it is imperative to visualize the fallopian canal Most injuries 
to the tacial neive occur in the fallopian canal area and usually are the 
result ot inadequate visualization of this canal In the teaching of ladical 

2 Pohlman, M E Artificial Middle Ear, A.nn Otol , Rhin &. Laryng 
56 647-657 (Sept) 1947 
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mastoid suigei} emphasis has too olten been placed on a\oiding the 
area of the fallopian canal in an attempt to pi event injury to the tacial 
nerve I feel that this teaching is wrong because it not only leads to 
more injuries to this nerve, due to lack of visualization, but also 
encourages the operator to leave consideiable pathologic tissue about 
this area, which may result m continued diamage after surgical inter- 
vention Therefore, a technic has been developed to allow earl} visualiza- 
tion of this canal befoie any pathologic tissue is removed from the middle 
ear aiea 



Fig 10 — The penostum is elevated over the cochleanform process, exposing the 
fallopian canal to direct view 

After removal of the ossicular remnants and pieparation of the skin, 
flap, the posterior portion of the horizontal canal is visualized by again 
making use of the imaginary line drawn posteriorly from the supenor 
margin of the external bony ear canal If the eai has been operated 
on before, the facial ridge, consisting of the remaining part of the posterior 
bony ear canal wall, is identified and followed to its termination at fhe- 
drum margin The horizontal canal will be visualized just postenoh 
to this area 
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The thickened periosteum with all the ovei lying pathologic tissue is 
elevated m a posterior to anterior direction following the contour of the 
bony honzontal canal This maneuver is best accomplished by the 
use of a small dull 1 mg cui et coupled with gentk suction 

This elevation is cai 1 led to the fai antei 101 exti ennty of the honzontal 
canal, and then the ling cuiet is duected mfenorly over the cochleariform 
process into the middle eai If one enters the middle ear befoie leaching 
the fai antei lor extremity of the horizontal canal and the cochlearifoim 
process, dislocation of the stapes may occur As soon as the cochlean- 
foim piocess is exposed to view, the entire fallopian canal is clearly 
visualized, even before any suigical piocedure is carried out within the 
middle ear If this technic is routinely followed, I am confident that 



Fig 11 — Removal of the tensor tympani is routinely performed in radical 
mastoidectomy 


fewer injuries to the fallopian canal will occur m radical mastoid surgery 
“What one sees he will not injure ” At this point I must again emphasize 
the importance of a dry surgical field, adequate illumination and proper 
magnification 

All pathologic tissue may now be removed fiom the middle ear 
aiea with little fear of injury to the facial nerve The cochleariform 
piocess is fractured by elevating it in an external inferior direction 
away from the fallopian canal The tensor tympani is laised from its 
bony groove by means of a small curet and removed intact 

The mfeiioi maigm of the annulai ring is removed m older to 
expose adequately and allow thoiough curettement of the hypotympamc 
area The eustachian tube orifice is curetted with a no 0000 Lempert 
curet and -cotton oxycel is placed in the tubal orifice to add support 
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to the skin giaft° The patient is ui gently lequested not to blow his 
nose foi a peiiod ot two months aftei surgical intervention, m an 
attempt to allow complete epithelization to occm ovei the orifice ot 
jthe tube 

Removal of G/ emulations pom the Stapes Ai ca — An ear may con- 
tinue to drain aftei a ladical mastoid surgical piocedure because ot 
infected gianulation tissue remaining in the area of the stapes I have 
found that these gi animations can he lemoved with little nsk of stapes 
dislocation if one uses a small eye spud and gently sw eeps m a posterior 



Fig 12 — Note direction of movement carried out to remove granulations from 
the stapes area 

to antenoi direction above and below the stapedius tendon and stapes 
In this way the counterpull of the stapedius tendon acts to prevent tilting 
ol the stapes, whereas an anteiior to posterior movement would immedi- 
ately tilt the stapes from the oval window 

When continent} ot the ossicular chain is interrupted, the stapedius 
tendon may, because ot its counterpull, tend to tilt the stapes slightly 
m the oval window It has lecently been pointed out that this ma} 


3 Walsh, T Personal communication to the author ' 
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interfere w ith the phase diffei ential between the oval and 1 ound windows 
and thereby interfere with hearing 4 It may be that hearing can be 
improved after radical mastoidectomy by routinely sevenng the stapedius 
tendon 

SUMMARY 

A few points in the technic of endaural bone surgery which have 
proved beneficial m operating for the chronically discharging ear are 
described 

1 A slight modification of the Lempeit incision piovides additional 
skm for later use in lining the mastoid cavity This same incision 
is used in all procedures on the temporal bone 

2 Excision of a triangular piece of fascia extending from the 
posterior membranous ear canal wall to the temporal muscle provides 
additional exposure and eliminates the necessity of spieading the 
incision postoperatively in older to prevent atresia of the ear canal 

3 An imaginary line drawn duectly posterior from the superior 
margin of the external bony ear canal will bisect the horizontal canal 
deeper in the temporal bone 

4 Elimination of the cloth sleeve over the dental arm by sterilization 
of the arm, belt and engine pulley has proved expedient 

5 Identification of the constant firm bony shelf forming the 
external wall of the epitympanum has definite value 

6 Except in occasional narrow angle cases, the entire malleus 
head and neck, together with the short crus of the mcus, should be 
completely visualized before an attempt is made to remove the posterior- 
superior bony canal wall This exposure indicates that the bony ear 
canal wall has been adequately thinned 

7 The nairow Lempert elevator must be paiallel to the short 
crus of the mcus as it enters the middle ear if the membranous ear 
canal tissue is to be separated from the bony bridge without injury 

8 It is not necessaiy to create a skm flap m the modified radical 
operation if the pathologic tissue has been satisfactorily removed from 
the epitympanum 

9 A skm flap may be created or completely removed in the perform- 
ance of radical mastoidectomy A thinned, full thickness skm graft 
may be readily obtained from the postauricular area and, when used, 
seems to expedite healing of the cavity 

10 Complete visualization of the fallopian canal early in the 
operation is a must if injury to the facial nerves is to be avoided 

11 Granulations over the stapes area can be more safely removed if 
one uses a described posterior to anterior maneuver, which takes 
advantage of the counterpull of the stapedius tendon 

4 Bateman, G H Personal communication to the author 
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12 Severance of the stapedius tendon routinely in radical mastoid- 
ectomy may result m improved hearing 

CONCLUSION 

An intimate knowedge of the surgical anatomy of the tempoial 
bone is an absolute pierequisite m the performance of this operation 
of chronic otitis Adequate illumination, proper magnification and 
the maintenance of a dry surgical field are of paramount importance if 
the desired results are to be obtained 

1136 West Sixth Street 

ABSTRACT OF DISCUSSION 

Dr John F Tolan, Seattle, Washington Dr House is to be commended on 
this outstanding presentation in which the technical difficulties encountered are 
indeed great Because of widespread interest concerning surgery for the otosclerotic 
patient, endaural surgery was successfully launched about ten years ago Lempert 
did much of the original work m this particular field, followed by Shambaugh, 
Meltzer, House, Walsh, Maxwell and many others It has stimulated the otologist 
to endless research pertaining to the inner ear Too little investigation regarding 
the cochlea was done previous to the fenestration operation We have still not 
reached the final answer to this problem, but we are progressing along proper lines 

I have a few slides to reemphasize points already brought out by Dr House 
in the advantages of the endaural approach I should like to show the type of 
skin flap that I am using not onh in endauial surgery for fenestrations but also 
for radical mastoidectomies In some of my fenestrations and radical mastoidec- 
tomies I have encountered persistent postoperative discharge, and I believe this 
procedure has gone a long vav in overcoming this difficulty The first incision 
is begun in the membranous lining of the superior-posterior wall of the external 
auditory canal and the junction of its osseous membranous portions It is carried 
straight downward parallel to the osseous membranous junction including one 
half of the circumference of the canal The second incision is the same as Lempert’s 
incision It starts at the point of the first incision in the superior-posterior wall 
of the canal and is carried outward through the skin of the outer one half of 
the superior-posterior wall and is continued upward adjacent to the tragus into 
and along the anterior wall of the suprameatal triangle The third incision starts 
at the lower edge of the first incision and runs externally along the floor of the 
canal through the lower end of the anterior border of the concha This skin flap 
is then carefully separated from the under subcutaneous tissue and reflected poste- 
riorly to and exposing the edge of the conchal cartilage The subcutaneous tissue 
and the periosteum are then remoied, exposing the mastoid cortex An elliptic 
piece of the superior edge of the conchal cartilage is removed to create a larger 
endaural orifice This skin flap later is folded over the edge of the exposed conchal 
cartilage This procedure, I believe, reduces the instances of chondritis and 
shortens the postoperative care 

We are all familiar wuth the fact that the endaural approach is the most direct 
route to the mastoid antrum and middle ear structures, particularly the eustachian 
orifice Bleeding is not a troublesome feature with this approach as it is with 
the postauricular procedure The tipe of anesthesia depends on the patient, 
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varying from local anesthesia with nitrous oxide for some to oxygen and pentothal 
sodium® given mtratracheally 

Dr House has emphasized that this approach affords a better opportunity of 
cleaning out all diseased tissues in the mastoid antrum, epitympanum and peri- 
eustacluan region It is important that all vestiges of cholesteatomas and granu- 
lation tissue be removed With the aid of the loop or Dr Shambaugh’s microscope, 
this can carefully be carried out Trauma to the soft tissues with this approach 
is at a minimum Postoperative dressings are not painful We do not have the 
ugly postauricular scarring defects and fistulas The patient is out of bed on 
the second day and usually is out of the hospital between the third and fifth days 
Economically, this is important to the patient, and the postoperative complications 
are greatly reduced 

Dr James E Croushore, Detroit The development of endaural surgery not 
only has been necessary for a practical technic in the fenestration operation but 
also has brought forth a refinement in temporal bone surgery for handling infec- 
tion I know several men who took a course in fenestration surgery and then 
went back to their practice but never performed a fenestration operation Yet 
they consider the training most valuable because they learned the surgical anatomy 
of the temporal bone far better than they thought possible They became adept 
at handling an electrically driven burr, they saw the importance of proper illumi- 
nation and, above all, they discovered that by using magnification a new world m 
the temporal bone opened to them Dr House’s presentation has stressed these 
statements 

The use of the single incision preserves skin and gives a longer flap If 
desired, the end of the flap may be amputated, and this piece of skin can be 
placed in the mastoid cavity as a graft Excising fascia at the superoanterior 
aspect of the incision for better exposure and prevention of future atresia of the 
canal seems like a good procedure, which I will try in the future Utilization of 
an imaginary line drawn directly posterior from the superior margin of the external 
bony ear canal to localize the horizontal semicircular canal deeper m the mastoid 
and thus aid in early finding of the antrum and aditus is a good idea in helping 
to keep oriented The dental arm sleeve is always a nuisance and is a time killer 
because it gets caught between the pulleys and belt and it is difficult to manipulate 
the screw at the end of the handpiece through it Elimination of the sleeve by 
autoclaving the dental arm together with the belt and engine pulley certainly would 
be a mechanical improvement 

Dr House made a good point when he stressed the outlining of the bony shelf 
which forms the external wall of the epitympanum This bony landmark repre- 
sents a definite “stop sign” m the complete or cortical mastoidectomy and a “go 
sign” in a more radical mastoidectomy 

If complete visualization of the fallopian canal is attained in every radical 
mastoidectomy, as Dr House suggested, there certainly would be fewer facial 
nerves injured The destructive processes and the great amount of disease present 
in some ears may not permit such an orderly procedure as one would like Con- 
siderable debris may have to be removed before any semblance of a middle ear is 
apparent In these instances extreme caution is required so as not to injure the 
nerve, stapes or even the round window 

Dr House does not turn a skin flap m some modified radical mastoidectomies 
I have not employed this procedure, but I believe it merits trial in carefully chosen 
cases The decision can be made only during the operation 

In the modified radical mastoidectomy extreme care must be taken to avoid 
is ocating the incus If good hearing is present — and this is one of the indications 



150 


ARCHIVES OF OTOLARYNGOLOGY 


for the modified procedure — the incus must maintain its normal position Rarely 
will the hearing maintain the preoperative level once the incus js dislocated 

There are several ways of handling the skm flap in the radical operation I 
have always utilized it in some manner and never discarded it On several occa- 
sions I have cut the flap in its center in its long axis and turned the one half 
upward and the other down over the facial ridge 

I have had no experience with the Pohlman artificial ear Properly employed, 
it should be effective in improving the hearing in ideal cases 

De O Popper, Johannesburg, South Africa I should like to add my sincere 
admiration for the presentation of this paper There is not the slightest doubt in 
my mind that the only reasonable operation to be done on a chronically infected 
mastoid is by the endaural route But there is another group of cases m which 
the mastoid is sclerotic and m which you might think it is advisable not to disturb 
what, after all, is nature’s method to seal off the infection 

I had the opportunity this morning of demonstrating a direct approach to the 
attic and antrum by the transtympanic route When the mastoid shows signs of 
infection roentgenologically, obviously you must clear it out by the endaural route 
But when you are reasonably sure that the mastoid is sclerotic and, as I say, healed, 
I should like to urge you to try the procedure of clearing only the atticoantral 
region by the transtympanic route I hope that some who watched me doing it 
this morning were convinced I have used this method in 27 cases, in each of 
which I have made sure that the mastoid is sclerotic, the results in this small 
series have been encouraging — rapid epithehzation, shortened postoperative period 
of otorrhea and preservation of hearing We have come to expect destruction of 
hearing in the radical operation! 

The transtympanic approach is not a difficult operation and certainly less 
traumatic, but the main point about it is that if the hypotympanum is cleared at 
the same time and if the hypotympanum (that is, the region m the vicinity of the 
round window) can be kept clear, one will restore hearing as well as control 
discharge 

The point which I am trying to make is whether we could not shift the center 
of gravity in our operative outlook and decide that the first consideration m 
operating on any chronically diseased ear shall be that we shall restore hearing 
and the second that we shall control discharge Naturally, when the mastoid is 
infected one has no option but to do the classic endaural operation, but if operation 
on the mastoid can be avoided, one may, m addition to controlling the discharge, 
restore hearing 

Dr Howard P House I agree with Dr Tolan that preservation of skm 
for the purpose of lining the cavity may help prevent annoying postoperative 
drainage due to incomplete epithehzation Creation of a small cavity has definite 
value in the fenestration operation 

I agree with Dr Popper that no "man-made job” is as good as nature’s Cer- 
tainly, unnecessary 1 emoval of noninfected bone is to be avoided, whenever possible 



MENIERE'S SYNDROME 

Observations on Vitamin Deficiency as the Causative Factor 
I The Vestibular Disturbance 

MILES ATKINSON, MD, FRCS (Eng) 

NEW YORK 

M ENIERE'S syndrome may be regarded as consisting of two 
phases (1) the acute, the attacks of vertigo or the vestibulai 
disturbance, (2) the chronic, the deafness and tinnitus or the cochlear 
disturbance, which persists between the acute paroxysms The present 
paper is concerned solely with the acute phase The chronic phase 
will be dealt with in a subsequent communication 

In earlier papers la ’ b it was reported that patients with Meniere’s 
syndrome could be divided into two groups by determining the degree 
of response to an intradermal injection of histamine performed undei 
standard conditions 2 Clinical experiments were described which showed 
that m the group which gives a small oi negative response the symptoms 
are improved by vasodilator drugs and made worse by vasoconstrictoi 
drugs, while in the group which gives a large or positive response the 
reverse is the case These findings were interpreted as evidence for a 
vascular mechanism as the basis of the characteristic recurring attacks 
of vertigo — m the one group (the histamine-negative) a primary vaso- 
spasm, and in the other (the histamine-positive) a primary vasodilation — 
and treatment directed toward overcoming the particular vascular dis- 
turbance m each group has proved reasonably satisfactory These 
observations led inevitably to the question — what is the factor, or what 
are the factors which produce these disturbances of vascular function? 
The purpose of this paper is to put forward clinical evidence in support 
of the thesis that one such factor, perhaps the essential factor, is a 
nutritional, more specifically, a vitamin, deficiency 

Read before the Central New York Eye, Ear, Nose and Throat Society, 
Rochester, N Y, April 28, 1948 

1 (a) Atkinson, M Observations on the Etiology and Treatment of 
Meniere’s Syndrome, JAMA 116 1753 (April 19) 1941, (b) Histamine 
m the Treatment of Meniere’s Syndrome An Appraisal, ibid 119 4 (May 2) 
1942, (c) Meniere’s Syndrome Results of Treatment with Nicotinic Acid in 
the Vasoconstrictor Group, Arch Otolaryng 40 101 (Aug) 1944, (d) Meniere's 
Syndrome Its Mechanism and Management, New York State J Med 44 489 
(March 1) 1944 

2 To insure accuracy in judging this test, it is important that there be trans- 
verse lighting with a flashlight in a darkened room In this way a pseudopod 
will often be seen which with direct lighting is hot visible 
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PRELIMINARY OBSERVATIONS 

It will make for better understanding of the statistical tables and 
of the method of treatment to be described later if first a bnef account 
is given of how the)'' came to be ai rived at 

Since the original papers on the use of nicotinic acid in the treatment 
of patients with Memeres’ syndrome were published, 2 " this substance 
has come to be widely used, and satisfactory results obtained with it 
in a large series of cases of the vasoconstrictor gioup have been 
reported lc In the past it has been the contention that m this group 
the eftect of nicotinic acid depended solely on the vasodilator action, but 
the possibility that it was due to a vitamin action has always been present 
It will be seen later that m these cases clinical signs of macm deficiency 
are actually present 2b 

Although the results of nicotinic acid therapy m the vasoconstrictor 
group were m general satisfactory as regaids relief of the major attacks 
of acute rotational vertigo with vomiting, many of these patients 
continued to experience positional veitigo, manifested by momentary 
flashes of “dizziness/’ particularly on sudden movements of the head, or 
even by longei -lived periods of general unsteadiness In a few cases, 
after an initial satisfactory response, attacks seemed to be induced 
by the continued exhibition of nicotinic acid, and once or twice in the 
most severe cases an attack undoubtedly has been produced by intra- 
venous injection The type of attack, however, has been different, and 
from being originally of the rotational type with vomiting it assumed 
the character of lateral or vertical movement of objects, now usually 
without vomiting, though with nausea In the most severe cases the 

2a Harris, H E, and Moore, P M, Jr The Use of Nicotinic Acid and 
Thiamin Chloride in the Treatment of Meniere’s Syndrome, M Chn North 
America 24 533 (March) 1940 Atkinson la 

2b The word “macm” is used here as a general term to denote the nico- 
tinic radical The word was compounded originally from three words, nicotinic 
and vitamw, and therefore, strictly speaking, should be used only as an alternative 
for nicotinic acid Since the advent of nicotinic amide, however, niacin has come 
to be used as synonomous with both the amide and the acid This has led to so 
much confusion that even the term “niacinamide” has been coined Nutritionists 
now seldom use nicotinic acid for prevention or treatment of deficiency, preferring 
nicotinamide because it does not produce what is regarded as the undesirable 
vasodilator effect associated with nicotinic acid However, in the treatment of 
patients with certain clinical conditions, of whom the vasoconstrictor group of 
patients with Meniere’s syndrome is an example, the acid is preferable to the 
amide precisely because of this effect As a way out of this difficulty of 
terminology, the term “macm” has been used m this article in a generic sense 
to include both substances , and when one or other of the nicotinic derivatives 
is specifically intended, it has been referred to as nicotinic acid or nicotinamide 
From the clinical, as opposed to the nutritional, point of view the two are not 
interchangeable (see page 171) ' 
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effect was that of a sudden knock-down blow At the same time as this 
change m clinical type took place, the results of the histamine skin test 
changed from negative to positive Moreover, now that awareness of 
possible vitamin deficiency had come to consciousness it was observed 
that these patients presented the signs of riboflavin deficiency m addition 
to those of niacin deficiency Riboflavin was therefore adminis- 
tered, and it was found that by this means the new attacks could be 
controlled 

In addition to the attacks of vertigo many of these patients com- 
plained of great fatigue and “weak spells ” These had often been 
present from the beginning m some degree but became more pronounced 
as nicotinic acid and riboflavin continued to be given, and m addition 
there arose nervousness, jittenness and irritability When thiamine 
was theieupon added, these symptoms also subsided 

In this way it was found possible by administration of the appro- 
priate vitamin to remove symptoms layer by layer as on a palimpsest 
As one layer was removed so, the next became evident Cases 1 and 
2 were the first of several m which the patient was so observed and 
treated 


Case 1 — The patient, a woman aged 31 years, was first seen in January 1943 
She had a typical Meniere’s syndrome with associated headache in the frontal 
and occipital areas on the affected side The attacks of vertigo had started one 
year previously, they occurred at first about once a month m the winter only 
and were of two types In one type of attack she experienced severe rotational 
vertigo with vomiting In the other type the sensation was of lateral movement 
of objects without vomiting but with severe nausea In addition, she complained 
of oozing from both ears, particularly at the time of an attack (this was otitis 
externa) and of considerable fatigue The result of the histamine skm test 
being negative, she was treated with nicotinic acid, which gradually controlled 
the acute attacks of rotational vertigo with vomiting, but had no effect on the 
less severe attacks in which objects moved from side to side 


A year later, in January and February 1944, she had three attacks of 
Positional vertigo in six weeks, none of which she called severe, because they 
Were short-lived and she did not vomit, though in the last of these she had for 
die first time fallen to the ground The ears had been oozing badly for six days 


previously During this six weeks her dose of nicotinic acid had been increased 
ecause of the attacks, her husband, a doctor, giving her daily injections in 
addition to her oral medication These injections seemed to have increased 
e frequency of the attacks In consequence, they were stopped, but the oral 
osage was continued at a reduced level In April 1944 she had one or two 
attacks, but then, the attacks ceased and on the lower oral dosage of 
^cohnic acid she was well until September 1945, when she again had two 
1946 ^° Wn attac ^ s an< I was nervous She did not return, however, until April 
i after havmg had, in the interval, one mild rotatory attack and two more 
j e ^ C ,' ^° Wn attacks, the second two days before in a restaurant, where she 
a hista 6 *° rwarc * lnto her soup Her ears were oozing profusely At this time 
had P mme S ' cm test Save a small positive reaction During all this time she 
en taking nicotinic acid m varying dosage, but consistently To this in 
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the light of the new concept was now added riboflavin Three weeks later she 
reported that she had had one mild attack only and that the ears had stopped 
oozing 

In October 1946 she reported that she had had no further attacks of either 
type but that she was extremely nervous and upset, indeed panicky, and com- 
plained of fear of heights, of crowds, of the subway and also of extreme fatigue 
She was thereupon given thiamine hydrochloride by injection and by mouth m 
addition to the nicotinic acid and the riboflavin A month later, in mid-November 
1946, she said that she felt “like her old self again for the first time m five 
years ” Since then until last seen in mid-November 1947 she has been treated 
constantly with oral dosage of nicotinamide, riboflavin and thiamine, has had no 
attacks, no headache, no undue nervousness, has been through a pregnancy sucess- 
fully without recurrence of symptoms, and her otitis externa has resolved 

Case 2 — This is another similar case The patient was a woman, aged 49 
years Nicotinic acid, after at first relieving major attacks of rotational vertigo, 
which were occurring two or three times a month, later was found to induce 
attacks, though now' they were of a positional type At the same time the 
patient became extremely irritable, w r as at times quite rude when making 
appointments over the telephone, and on one occasion, after having been kept 
waiting five minutes before being seen and having paced the waiting room 
the while, refused to wait any longer and walked out When later she returned, 
she was given riboflavin in addition to nicotinic acid, which rapidly controlled 
the new attacks, and soon thereafter thiamine hydrochloride, a procedure which 
rapidly turned her from a difficult, uncooperative patient into a pleasant, placid 
one who returns regularly for a routine check-up She has now' been free from 
attacks of any sort for twelve months 

Thus it began to appear that the two mam types of vertigo of 
which these patients complain, lotational \ertigo, on the one hand, 
and forced movement or positional vertigo, on the other, are in fact 
two separate entities, that each is associated with a specific deficienc) 
which can be correlated with the result of the histamine skin test, 
that, moreover, many patients suffer from both types of vertigo and 
from both deficiencies 

The obvious next step was to investigate the histamine-positive 
group from the standpoint of vitamin deficiency, and, as will be seen 
later, what was to be expected from the findings m the cases described 
was observed, that in this group the predominant deficiency is of ribo- 
flavin and the type of vertigo is positional 

In the light of these findings it became necessary to revise the 
method of grouping patients according to their response to the histamine 
skin test Whereas previously they had been divided into two groups 
only, those with negative and those with positive results, it now became 
necessary to introduce a third or intermediate group consisting of those 
who showed a large response without true pseudopodia (large negative 
reaction) and those who showed one or more small pseudopodia (smaTl 
positive reaction) instead of the one or more long, trailing pseudopodia 
which constitute the true positive response The remainder of this 



ATKINSON— MENIERE’S SYNDROME 


155 


paper will describe the observations made in a series of cases of typical 
Meniere’s syndrome from the new point of view just outlined 

MATERIAL AND PROCEDURE 

Material — Eighty-seven consecutive cases of the classic Meniere’s syndrome, 
1 e, cases showing the full-fledged triad of acute paroxysmal \ertigo, deafness 
and tinnitus, predominantly or entirely unilateral, have been investigated from 
the standpoint of deficiency in the three major components of the B complex 
(niacin, riboflavin and thiamine) during the tv enty-one months from March 
1946 through November 1947 

Piocedwe — The procedure for each patient has been 

1 To record the response to a standard dose of histamine diphosphate admini- 
stered intradermally under standard conditions as described elsewhere ld 

2 To note the types of vertigo complained of by each patient 

3 To keep a chart of those symptoms generallv accepted as accompanying 
certain vitamin deficiencies (chart) 


Vitamin A 

Night blindness 
Hyperkeratosis 
Dental caries 

Thiamine 
Anorexia 
Constipation 
Loss of weight 
Paresthesias 
Muscular tenderness 
Fatigue 

Loss of tendon reflexes 
Palpitations 
Tachycardia 
Cardiac enlargement 

Riboflavin 

Cheilosis 

Seborrheic dermatitis 
Magenta tongue 
Photophobia 
Lamination 
Eye strain 


Riboflavin — Continued 

Corneal vascularization 
Pinguecula 

Niacin 

Tongue 

Abdominal tenderness 

Anorexia 

Diarrhea 

Dermatitis 

Mental depression 

Mental confusion 

Loss of memory 

Headache 

Vertigo 

“Feel the cold’’ 

Ascorbic Acid 
Gums 
Joints 

Hemorrhages 

Weakness 


Case sheet for nutritional deficiencies 
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4 To make a corresponding physical examination, noting signs of niacin 
deficiency in the tongue, of riboflavin deficiency in the eyes, the lips, the 
skin of the face and in the tongue, of thiamine deficiency in disturbances of 
function of the nervous system as shown by hypereflexia or hyporefiexia 

5 To record by means of color photographs the appearances of the organs 
mentioned in the foregoing paragraphs 

6 To treat each patient with the particular fraction appropriate to his group 
and with that alone m the first place and to observe and record the results of 
such treatment 

RESULTS OF EXAMINATION 

Using as a jardstick for macm deficiency the criteria laid down 
by Kruse foi the tongue, 3 for riboflavin deficiency the criteria of 
Kruse and co-workers 4 for the tongue and eyes, and for thiamine 
deficiency the degree of activity of the patellar tendon reflex, and 
associating these objective findings with the subjective complaints, an 
assessment was made in each case of the degree of deficiency of each ot 
what Spies has called the big three of the B complex Four degrees 
of deficiency were used m the assessment — 1 and 2 plus representing 
degrees of mild chronic deficiency, and 3 and 4 plus, degrees of severe 
chronic deficiency 

By these criteria every patient showed evidence of chronic deficiency 
of these three factors in greater or less degree, while m some, m addition, 
acute manifestations would be superimposed on the chronic background 
at a time of attacks and be manifested by such complaints as sore tongue, 
diarrhea, angular stomatitis, sore eyes, oozing ears (case 1), fatigue, 
tachycardia and palpitations Although in many cases deficiency of 
one factor predominated, evidence of some deficiency of the other two 
was almost always present, and in some there was more or less equal 
deficiency of all three (tables 1, 2 and 3) This was to be expected if 
deficiencies weie found at all, since vitamin deficiencies like other troubles 
seldom come singly 

Further, it was found that the results of the histamine skin test 
could be correlated with the predominant deficiency 

Gioup 1 Patients Whose Reactions to Histamine Weie Negative — 
The 20 patients of this group — 23 per cent of the total number of 
patients — showed predominant macm deficiency of the chronic type 
(table 1) In 16 of the 20 patients the deficiency was severe, 
while in only 4 was it mild As against this, riboflavin deficiency m 
this group was predominantly mild, m 15 of the 20 patients it was of 

3 Kruse, H D The Lingual Manifestations of Aniacmosis, with Especial 
Consideration of the Detection of Early Changes bv Biomicroscopy, Milbank 
Mem Fund Quart 20 262 (July) 1942 

4 Kruse, H D , Sydenstricker, V P , Sebrell, W H, and Cleckley, H M 
Ocular Manifestations of Ariboflavinosis, Pub Health Rep 55 157 (Jan 26) 1940 
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this degree, and m only 5 was it severe and m none of them was it classed 
as 4 plus Thiamine deficiency also was mainly mild, 11 of the 13 patients 
for whom this deficiency was recorded having the mild grade and only 
2 the 3 plus grade and none the 4 plus grade 

Table 1 — Deficiencies tn the Histamine-Negative Group (20 Cases ) 


Degree of 
Deficiency 

Cases in Which Given Degree Was Noted 

Aw — . — 

/ 

Nicotinic Acid 

Riboflavin 

Thiamine 

0 

0 

C 

1 

0 

+ 1 

0 ] 

2 ] 


b 1 

1 Mild 

1 4 

i 

• 15 

]■ 11 

-1.+ j 

4 J 

13 J 


5 J 

+++ 1 

13 1 

5 1 

2 ] 

1 Severe 

(■ 16 


■ 5 

1 2 

++++ J 

3 J 

0 J 


0 J 

Total 

20 


20 

13 (7 unrecorded) 


Table 2 — Deficiencies m the Histamine-Positive Group (24 Cases) 


Cases in Which Given Degree Was Noted 

A 


Degree of 




> 


* t 

Deficiency 

Nicotinic Acid 

Riboflavin 

Thiamine 

0 

c 

1 

0 

i 

4- ] 

S 1 

0 


2 1 

\ Mild 


■ 24 


■ 7 


\ 10 

T+ J 

16 J 


7 j 


8 J 

1 

+++ 1 

0 ] 

! 

11 i 


10 1 

! 

1- Severe 


\ o 


• 17 


y io 

J - J -++ J 

0 j 

1 

6 J 


0 J 

1 

Total 


24 


24 


21 (3 unrecorded) 


Table 3 — Deficiencies m the Intermediate Group (43 Cases) 




Cases in Which Given Degree Was Noted 







Deficiency 

Nicotinic Acid 

Riboflavin 

Thiamine 

C 

) 

0 

0 

3 

+ 1 


5 ] 


2 ] 


10 I 

I 

\ Mild 


• 18 


\ 16 

l 25 

++ J 


13 j 


14 J 


15 J 

+++ 


22 ] 

1 

21 ] 

1 

14 1 


Severe 


\ 25 


f 27 

\ 14 

++ + + . 


3 . 

) 

0 . 

1 

0 J 

Total 


43 


43 

42 (1 unrecorded) 


Gioup 2 Patients Whose Reactions to Histamine Weie Positive — 
The 24 patients — 27 per cent of the total number of patients — showed, 
by contrast, predominant deficiency of riboflavin (table 2) In 17 
of the 24 patients the deficiency w r as seiere in onh 7 was it 
mild, and in these it w’as 2 plus Niacm deficiency, on the other 
band, appeared nnld in evety patient Thiamine deficiency tended to 
be more seiere in this group, 10 of 21 recorded were clashed as haung 
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severe deficiency (3 plus) and 10 as having mild deficiency, while 1 
showed no objective evidence of thiamine deficiency 

Gioup 3 An Intel mediate Group, Whose Reactions Were of the 
Laige Negative or Small Positive Type — These 43 patients — 50 per 
cent of the total number — formed the largest group In this group 
deficiencies were fairly evenly divided, though as far as concerns nico- 
tinic acid and riboflavin the majority were of severe degree (table 3) 
Niacm deficiency appeared mild in 18 of the 43 patients and severe 
in 25 Riboflavin deficiency was mild in 16, severe m 27 Thiamine 
deficiency tended to be mild , 4 of the 42 recorded had no evidence of 
deficiency, 25 had a mild degiee, and 14 a severe degree, 3 plus only 
Thus the result of the histamine skin test can be translated into terms 
of niacin or riboflavin deficiency and can be used, and effectively 
used, as a check on the physical findings A negative result is associated 
with a predominating niacm deficiency, a positive result with a 
predominating riboflavin deficiency, and an intermediate response with 
fairly evenly mixed deficiencies of both fractions 


Table 4 — Types of Veitigo m Gioups 


Group 

Rotational 

Mixed 

Positional 

Total 

Vasoconstrictor (histamine — ) 

6 

14 

1 

20 

Intermediate (histamine ±) 

3 

34 

6 

43 

Vasodilator (histamine +) 

2 

S 

14 

24 

Total 

10 

56 

21 

87 


types of vertigo related to specific deficiencies 

The fact that many patients complain of two different types of vertigo, 
rotational and positional, that change of predominance of one type over 
the other may take place under treatment and be accompanied by change 
of response to histamine mtradermally injected, and that it has been 
possible to control one type with one vitamin and the other with another 
(cases 1 and 2) suggested, as has been said, that a specific type of vertigo 
is associated with a specific deficiency The findings m the present 
series bear out this assumption (table 4) 

In the histamme-negative or predominantly macm-deficient group 
5 of 20 patients described the vertigo as rotational only, 1 as posi- 
tional only (in this case lateral movement of objects), the lemammg 
14 experiencing both rotational and positional vertigo The bare figures, 
however, do not give the whole story In all 14 of those experiencing 
both kinds of attack, the severe attacks were associated with rotational 
vertigo, while positional vertigo consisted only of momentary “flashes” 
of imbalance or some unsteadiness between attacks Thus, in 19 of the 
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20 patients of the macm-deficient group the predominant 01 sole t}pe 
of vertigo was rotational 

By contrast, in the histamine-positive 01 pi edommantly nboflavm- 
deficient group 14 of the 24 patients experienced vertigo of positional 
type only, 2 described rotational vertigo only, and 8 described attacks of 
both types with positional vertigo the more severe Here again the baie 
figures do not delineate the picture accurately Positional vertigo was 
always much more severe than m the previous group, attacks were longer 
lived, often disabling, associated with severe nausea, though seldom with 
vomiting, while several patients experienced the most severe degree of 
positional vertigo, a knock-down blow, even occasionally with momentary 
unconsciousness Thus, m this group with a predominating riboflavin 
deficiency positional vertigo was the sole or the more severe type in 22 
of the 24 patients 

In the intermediate or mixed deficiency gioup vertigo of both types 
and of varying degrees of severity occurred in 34 of the 43 patients, with 
only 3 describing rotational vertigo alone, only 6 positional vertigo alone 

It appears from these observations that the type of attack, the result 
of the histamine skin test and the signs of specific deficiencies can all be 
tied in together It is a fascinating exercise to predict from the clinical 
history the result of the histamine test and the predominating deficiency, 
and it can be done, after a little practice, wth surpnsing accuracj 

THE THERAPEUTIC RESPONSE 

The final step was to put the observations recorded in the foregoing 
sections to the test of therapeutic response by treating members ot each 
group with the appropriate vitamin fraction and so far as possible with 
that alone, at least until satisfactory evidence of its effect had been 
obtained The criterion of effectiveness has been control of attacks Just 
as m describing the clinical picture, consideration has been directed 
entirely toward the type of vertigo experienced, and all mention of the 
cochlear disturbance dehberately omitted, so control of vertigo has been 
used as the test of therapeutic response As was said at the beginning, 
the acute phase alone is dealt with in this paper, without legard to the 
chronic background The cochleai disturbance will be considered m a 
later communication 

Gioup 1 Niacin Deficiency and Negative Reaction to Histamine 
■ Observations on 17 of the 20 patients of this group are avail- 
able for report (table 5) All these patients weie treated initially with 
nicotinic acid alone In every one the attacks were rapidly brought 
under control, and though, as often happens, minor relapses occurred 
from time to time, these became increasingly less severe and less frequent 
until in a few months complete control, even of minor manifestations had 
been established All 17 patients have been entirely relieved of vertigo 
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of any degree for periods of six months to four years (5 had been under 
treatment with nicotinic acid before this investigation started, and the 
observations were included m a previous report lc ) 

The method of treatment was that already described intravenous 
and intramuscular injection, and coincident oral administration which 
was continued as maintenance treatment for an indefinite period The 
only difference in this series has been that in the early stages doses 
tended to be higher, whereby more speedy control was obtained, and 
that, once control had been established, a mixed vitamin capsule was 
added to maintain vitamin balance 

These results aie better than those reported previously in a much 
larger series lc In that series a number of patients who would now, in 
the light of the present investigation, be placed m the intermediate group, 
were classified then as histamine-negative and treated accordingly A 
high proportion of successes as regards relief of major lotational attacks 


Table 5 — Results of Treatment with Reference to Control of Attacks of Vertigo 



Controlled 

Improved 

Unchanged 

Total 

Vasoconstrictor group 

Oases— 17 

Deficiency— nicotinic acid 

Intermediate group 

Cases— 3S 

17 

0 

0 

17 

[ nicotinic acid 
Deficiency— combined 1 

li 71 

5 

0 

36 (see text) 

f riboflavin 

V P 23 

U 

1 

38 

Vasodilator group 

Cases— 18 

Deficiency — riboflavin 

7 

11 

0 

18 


“Controlled” signifies that the patient has been completelj relieved of vertigo but is still 
under maintenance treatment 

“Improved” signifies that the patient has been freed from major attacks but still has 
occasional minor experiences of vertigo or unsteadiness 
Vr means rotational vertigo 
V [i means positional vertigo 

was obtained, but many had minor residual manifestations of occasional 
short-lived positional vertigo which they discounted 

The essential point that has been brought out is that the lotational 
vertigo characteristic of this group can be completely controlled with 
nicotinic acid alone, that it is, in fact, a manifestation of macm deficiency 

Case 3 — A woman aged 23 years, first seen on April 25, 1946, had had five 
attacks of rotational vertigo with vomiting in the previous five years, the last 
two on April 3 and 5, 1946 Deafness and tinnitus, present at first only at the 
time of attacks, had been constant since the third attack which occurred in 
Julj 1945 She presented marked signs of niacin deficiency in the tongue 
and gave a true negative response to the histamine skin test She was given 
nicotinic acid at first intravenously for two weeks, the daily dose being gradually 
increased to 50 mg , during which time she had two mild attacks without 
vomiting She was then given intramuscular injections, 75 mg being administered 
daily for another month During this time she took 150 mg daily by mouth, 
a dosage which was continued after the intramuscular injections were stopped 
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A year later she had had no further attacks At this time she was told to 
take a mixed vitamin capsule daily and has not been heard from since 

Case 4 — A man aged 55 years was first seen m November 1945 He com- 
plained that he had undergone attacks of rotational vertigo at intervals of three 
to four months during the previous five years and that there had been deafness 
and constant tinnitus in the left ear for eight years The frequency of the 
attacks had recently increased, four having occurred in the previous two months 
He gave a true negatne response to the histamine skin test He was given 
nicotinic acid The method of administration was the same as, and the dosage 
similar to, that in case 3 After the third intravenous injection, his head felt 
clearer, and the tinnitus started to dimmish Seen m March 1946, when the 
present investigation began, he was observed to have signs of niacin deficiency 
in the tongue and mild signs of riboflavin deficiency He was given 
a mixed vitamin capsule in addition to his nicotinic acid tablets, which he had 
been taking steadily, and he has continued this treatment to the present time In 
spite of two attacks of influenza, he has had no vertigo since treatment started, 
and his head is clear except for a bad day about once m six months He con- 
tinues his oral medication religiouslj 

G7oup 2 Riboflavin Deficiency and Positive Reaction to Histamine 
— Observations on 18 of the 24 patients of this group are available 
(table 5) Qf these, 7 have been completely relieved of their attacks of 
vertigo, 11 have been improved to the extent that major attacks are 
under control and minor manifestations, such as occasional periods of 
unsteadiness or momenta! y “flashes” of vertigo on sudden movement 
of the head, are becoming steadily less frequent The duration of the 
results extends from six to fifteen months 

It has not been possible to make treatment quite so clearcut m this 
as m the previous group In every case riboflavin alone was used 
initially, and m 9 cases attacks have been controlled completely by its 
use alone In the remaining 9, m which it appeared as though control 
was not being obtained or was inadequate, recourse has been had to the 
former method of treatment of patients of this group, histamine desensi- 
tization, ld in addition to the administration of riboflavin, and this proved 
lapidly effective The conjunction of the two methods appeared to 
produce more rapid and more effective control than had been obtained 
m the past with histamine desensitization alone The 9 cases m which 
riboflavin alone failed were all cases encountered in the early stages of 
this investigation, and failure may well have been due m part to lack of 
experience and inadequate dosage As experience has increased and 
with it intensity of treatment, the results obtained with riboflavin alone 
have improved and are improving, so that latterly recourse to histamine 
desensitization has not been found necessary 

With riboflavin a method of treatment has been used similar to that 
mth nicotinic acid Intravenous injections of riboflavin alone were 
given initially, in the beginning of the investigation, the dose increasing 
at rst from 3 to 10 mg , given daily or on alternate days, and later from 
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5 to 15 mg, the injections numbering from 20 to 40, according to the 
response and control of attacks At the same time riboflavin has been 
given by mouth, the dose increasing at first from 20 to 80 mg a day, 
later from 40 to 160 mg and even 200 mg a day As m the previous 
group, when control of attacks seems to have been achieved and the 
point of the experiment established that such control could be effected 
by treatment of the preponderating deficiency alone, other vitamins were 
given as supplementary therapy to preserve vitamin balance 

Of the 9 patients treated with riboflavin alone, 5 have been com- 
pletely relieved of their attacks of positional vertigo, while the remaining 
4 have been relieved of acute attacks and now have only minor attacks, 
which are becoming progessively less frequent Of the 9 patients who 
have had supplementary histamine desensitization, 2 have been completely 
relieved , the remainder are improved and improving on riboflavin alone, 
given in increased dose Though the evidence is not as definite as that 
for nicotinic acid in the previous group, it suggests rather strongly that 
the positional vertigo characteristic of this group can be controlled with 
riboflavin alone , m other words, that positional vertigo is a manifestation 
of riboflavin deficiency as rotational vertigo is a manifestation of macm 
deficiency This is further borne out by the findings in group 3 

Case 5 — A man aged 62 years, first seen m July 1947, had started to have 
attacks of vertigo six months previously The attacks were of gradually increasing 
frequency until, when seen, he was having as many as three a week The 
vertigo was of a positional type with lateral movement of objects and occasional 
lateral pulsion He was nauseated in the attacks and on one or two occasions 
had vomited Deafness had been noted in the left ear since the onset of vertigo, 
with occasional tinnitus He gaie a positive response to the histamine skin test 
and showed signs in the eyes of severe chronic riboflavin deficiency He was 
given 10 mg of riboflavin intravenously for eighteen injections At the same 
time he took by mouth at first 40 mg of riboflavin a day and later 80 mg a 
day On the fourth day after treatment started, he had a severe attack lasting 
two hours and felt unsteady for three days afterward After that he had no 
more attacks, though on three occasions he felt unsteady and “groggy” for half 
an hour or so At the end of a month he said that his head felt clearer than 
it had for months and that he himself in general felt better He continues free 
of attacks while taking riboflavin, 120 mg daily, plus a mixed vitamin capsule, 
indeed, he is so well that he cannot be persuaded to return for reexamination 

Case 6 — The patient, a woman aged 35 years, was first seen in June 1947 
She complained that for the past nine years she had suffered from attacks of 
“dizziness ” In these attacks she had continuous unsteadiness for as long as 
six days at a time with a tendency to walk to the left and with exacerbations, 
in which any movement of the head would provoke extreme dizziness During 
these attacks she was nauseated but never vomited At first she had free intervals 
of several months, but by the time she came for consultation the attacks had 
increased greatly m frequency, so that during the previous six months she had 
been having one or tuo a week These attacks were short lived, lasting half 
an hour only, but were severe, though without any background of unsteadiness 
and still without romiting She did not suffer from deafness or tinnitus until 
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January 1947, when she awoke one morning with severe tinnitus of a roaring, 
booming character and a severe loss of hearing in the left ear, both of which 
had remained constant since their onset She had had “sinus” headaches, two 
or three a year, for the past twenty years She showed signs of severe chronic 
riboflavin deficiency, and mild chronic niacin deficiency She gave a markedly 
positive response to the histamine skm test 

Treatment was started with riboflavin, given intravenously and by mouth 
as described m case 5, and except for a mild attack on the fourth day of treat- 
ment and an occasional momentary unsteadiness during the next week she had 
no more positional vertigo Early in July, however, her left ear began to feel 
“tight” again, and her tinnitus became slightly louder As it was thought that 
this might presage an attack, histamine desensitization was started, and intra- 
venous injection of riboflavin was continued The desensitization may or may 
not have been necessary From that time until the present (five months) she 
has had no attack of vertigo, only a feeling of fulness in the ear at infrequent 
intervals Tinnitus has diminished, deafness remains unchanged In general, 
she feels much better, particularly in the past two months since she began taking 
mixed vitamins m addition to her riboflavin She was given twenty-two intra- 
venous injections of riboflavin in all, and the dose has been increased to 200 mg 
a day, taken by mouth, which is producing continuing improvement 

Case 7 — A man aged 33 years was first seen in August 1944 complaining of 
attacks of positional vertigo which had been increasing in frequency for the 
past five years When seen he was having one or two a week with frequent 
falls and once or twice momentary unconsciousness They would last from five 
minutes to an hour and were associated with nausea but never with vomiting 
He had mild loss of hearing in the right ear with occasional tinnitus He gave 
a positive response to the histamine skm test A course of histamine desensitization 
promptly relieved the attacks, with the hearing restored to normal and the tinnitus 
abolished 


In January 1945 he had a relapse, which was relieved by a second course of 
histamine desensitization In February 1947 he returned with a second relapse, 
of a relatively mild nature, and it was then noted that he showed signs of severe 
chronic riboflavin deficiency On this occasion, therefore, instead of histamine 
desensitization, intravenous and oral administration of riboflavin was carried out 
as described, and he promptly improved After four intravenous injections of 
riboflavin, 10 mg being given in each, his positional vertigo ceased, the sen- 
sation of fulness of the ear disappeared, and he said that he felt better than he 
had for several years He was given twelve intravenous injections of riboflavin 
a together and 80 mg a day by mouth By April he was symptom free 


In September 1947 he returned, having had a mild relapse after a period 
o severe nervous strain due to the illness and ultimate death of his wife His 
symptoms were again immediately controlled with riboflavin, 10 mg being given 
intravenously, and amounts increasing to 120 mg orally, each day Since then 

e as k een well and free from symptoms He continues taking riboflavin and 
mixed vitamins 


ase 8 As the patient was first seen early m January 1948, this case is 

no me uded m the present series It is reported briefly here because it demon- 

s ra es rapid control of severe vertigo with riboflavin only The patient was 
abouw ^ years From 1942 through December 1947 he had experienced 
sta°e 'j° severe stacks of vertigo a year, accompanied by nausea only He 
bem^ ere m attac ^ s ’ wa lked toward the right and was forced to go to bed 

SC movemen t of the head made him much worse Before these attacks 
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he would have loss of hearing and tinnitus in the right ear and a sense of 
fulness, all of which were relieved by the attack (Lermoyez type) In December 
1947 he had four attacks of the same sort, and from Christmas Day to New 
Year’s Day he had daily attacks For one year before this the deafness and the 
tinnitus of the right ear had been increasing and were not always immediately 
relieved by the attack, and since December 1947 both had been constant 

Previous treatment had been interesting in its effects Up to December 1947 
eustachian catheterization had seemed to be effective — “when the ear was opened 
vertigo ceased, but now they cannot keep it open for more than a few hours 
at a time” On Dec 24, 1947 he was given nicotinic acid orally for four days 
and had four attacks (See comment under “Nicotinic Acid vs Nicotinamide,” 
page 170) 

When seen he showed no spontaneous signs of disease of the labyrinth, had 
a 50 per cent loss of hearing in the right ear and definite signs of riboflavin 
deficiency The histamine skin test gave a positive reaction 

Treatment was started with riboflavin, 10 mg being given intravenously and 
40 mg by mouth daily After the tenth injection he reported that all vertigo 
had disappeared, that his ear was clear, that the noises had ceased and that 
he felt better than he had for months By that time his daily oral dose had 
been increased to 80 mg Then he had a relapse His daily intravenous dose 
was stepped up to 20 mg and his daily oral dose gradually to 200 mg, and 
control was again obtained Usually an injection would “open” his ear and 
thus relieve his vertigo within half an hour, and this relief would be maintained 
for several hours One day he came into the office, unsteady and nauseated, 
an attack having started while he was being driven in An intravenous injection 
of 20 mg of riboflavin had no effect, so a second injection was given twenty 
minutes later In fifteen minutes his ear started to “open,” and in forty-five 
minutes he was free from vertigo Oral dosage was then tried as a means of 
controlling an attack, and on three occasions he has been able to do this by 
taking 50 mg in one dose by mouth At the time of writing he has had forty-six 
injections, his threats of attacks are now infrequent and becoming steadily 
milder, and the trick of control seems to have been learned, at least in this 
case He states that he feels better than he has since the attacks first started, 
and there has been a great change for the better in his appearance m two 
months of treatment 

Group 3 Mixed Deficiencies and Intel mediate Reaction to Hista- 
mine — Observations on 38 of the 43 patients of this group are available 
for report (table 5) All these patients suffered from vertigo of both 
types, rotational and positional, 2 had undergone section of the eighth 
nerve before being seen, and their attacks of rotational vertigo had 
ceased, but positional vertigo continued after operation with undimin- 
lshed seventy in one, recurred with increased severity four years later 
in the other, one of the earliest patients in this series, and was not con- 
trolled by what is now regarded as quite inadequate treatment There 
are thus 36 patients with rotational vertigo and 38 with positional ver- 
tigo By means of mixed therapy, both macm and riboflavin being 
given, rotational vertigo has been relieved m 31 and has been improved 
and is improving in 5 , positional vertigo has been relieved m 23, has 
been improved and is improving in 14 and was unchanged in 1 (the 
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second of the 2 patients who had undeigone section -of the eighth nerve) 
The duration of these results extends over a period of from six to fif- 
teen months 

In the early days of this investigation treatment was restricted to 
individual fractions If the result of the histamine skm test was on the 
negative side (laige negative), the deficiency was assumed to be pre- 
ponderantly of niacin, and therefore nicotinic acid alone was admin- 
istered This served m every case to control the rotational vertigo 
Then riboflavin was added (not substituted), and gradually the posi- 
tional attacks also would be brought under control Cases 1 and 2 afford 
examples of this method On the other hand, when the result of the 
histamine skm test was on the positive side (small positive), the defi- 
ciency was assumed to be preponderantly of riboflavin, and therefore 
riboflavin alone was administered By this means positional vertigo 
could usually be controlled, but rotational vertigo remained untouched 
and even became more severe When nicotinic acid was added (not 
substituted), the rotational vertigo also was brought under control 

Some of the patients in this group had been treated with nicotinic 
acid before the present investigation started, and their rotational vertigo 
had been controlled thereby, but they continued to have momentary posi- 
tional vertigo Others returned in relapse, but now with attacks of 
positional type, a change on which they would sometimes comment 
themselves, saying, “These attacks are different There is no spin, and 
I don’t vomit any more ” These new attacks were always rapidly con- 
trolled by the addition of riboflavin 

Thus the results of using individual fractions seriatim in this mixed 
group have agreed with the results observed in the previous two groups, 
in which the result of the histamine skm test was either definitely 
negative or definitely positive, and in each of which one variety of 
vertigo dominated the clinical picture Each variety could be 
abolished by use of the appropriate vitamin fraction As it became 
clear that this intermediate group did undoubtedly consist of 
patients having a more or less evenly distributed mixed deficiency, the 
members of it began to be treated with both fractions simultaneously, 
with the result that both types of vertigo could be controlled at the same 
time Intravenous injections of a mixture of riboflavin and nicotinic 
acid or nicotinamide have been given, as already described, supplemented 
with oral administration, the proportion of each fraction varying accord- 
mg to the clinical picture, the physical signs and the result of the hista- 
mine skm test By this means more rapid and more effective control has 
been achieved 

From VS nm~~ The patlent ’ a wom an aged 59 years, was first seen in April 1947 
sever? i t0 l 944 sJle had experienced at intervals of twelve months or so 
acks of rotational vertigo with lomitmg, both room and bed seeming 
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to spin to the left or sometimes to roll over backward In 1944 the character 
of the attacks changed and they became more frequent In these later attacks 
the floor seemed to fall away, and on two occasions she was thrown out of a 
chair There was no nausea or vomiting with these attacks In addition she had 
frequent flashes of vertigo daily and short-lived waves of unsteadiness There 
was considerable loss of hearing in the left ear (35 per cent) with hyperacusis, 
so that music, voices and loud noises distressed her greatly In this ear tinnitus 
had been present off and on for fifteen years but latterly had become constant 
and was at times so intense that she said it could not have been endured for 
long at that intensity In 1940 she had been given histamine intravenously, and 
thereafter she had an interval of two years free from attacks In August 1945 
she again was given histamine intravenously, and by October her symptoms were 
bad again The treatment was repeated, and she was free until February 1947, 
when a third course of intravenous injections of histamine failed to have any 
effect She was then given injections of nicotinic acid, both by vein and by 
muscle, with considerable flushing reaction and no noticeable improvement When 
seen she had been having frequent severe attacks of positional type, m one of 
which she fell, and she showed signs of severe chronic deficiency of niacin, 
riboflavin and thiamine The histamine skin test gave an intermediate 
response A course of intravenous injections was started, the doses being 
gradually increased until by the eighth injection she was receiving nicotinic acid, 
40 mg , nicotinamide, 400 mg , riboflavin, 10 mg , thiamine hydrochloride, 100 mg 
This dosage was given daily for ten days and then on alternate days for three 
months, by which time she had had fifty-three injections m all In mid- August 
she reported that she had had two mild “flashes” in July and none since She 
had had no tinnitus for four of the previous six weeks, and the hearing of the 
left ear had returned to normal except for the three highest tones During all 
this time she was daily taking supplementary vitamins by mouth, viz nicotinamide, 
800 mg , riboflavin, 80 mg , thiamine hydrochloride, 160 mg This improvement 
has continued On Dec 1, 1947 she had had no vertigo of any kind since July. 
She was continuing religiously with her oral therapy and adding an occasional 
intravenous injection when she felt a little “let down ” 


thiamine deficiency 

Iii addition to the well recognized symptoms of Meniere’s syndrome, 
symptoms generally accepted as being produced by thiamine deficiency 
are frequently encountered (tables 1, 2 and 3) Of these the most usual 
aie excessive fatigue, “weak spells” and nervousness These can be 
abolished by the exhibition of thiamine (cases 1 and 2) It has there- 
fore become routine to add thiamine to the other fractions m all cases, 
both by injection and by mouth Not only does this lelieve specific 
symptoms, it also seems to potentiate the action of the other fractions, 
as was pointed out by Harris and Moore 2<l in 1940 with respect to 
nicotinic acid as used m the treatment of Meniere’s syndrome 

The dosage of thiamine varies according to the individual case but 
must in general be high as is the case with the other fractions By 
injection thiamine hydrochloride has been given m doses of from 25 ta 
150 mg daily, orally it has been taken m amounts of from 40 to 400 mg. 
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daily In a few exceptional cases even as much as 800 mg , taken daily 
by mouth, has been necessary for a time to gam control of symptoms 

DOSAGE AND OVERDOSAGE 

It will be noticed that the doses used to obtain the results described 
in this article are considerably larger than those usually advocated even 
for therapeutic purposes They have been arrived at as the result of 
experience When this investigation started, much smaller doses, in 
line with those generally accepted, were used, but it was soon found 
that while a few patients responded to such doses, most did not or did 
not satisfactorily Gradually, therefore, the doses administered both 
parenterally and by mouth came to be increased, and this tendency 
toward larger doses continues 

A warning is necessary with regard to high dosage — it must be 
arrived at gradually If large doses are given immediately or arrived at 
too rapidly, symptoms may be temporarily increased and attacks pro- 
voked This applies particularly to cases of severe chronic deficiency 
The longer the attacks have been in existence and the more severe the 
signs of chronic deficiency, the more gradual must be the increase, but 
the higher it may eventually need to be and the longer it will need to be 
continued if relapses are to be prevented In any event control is not 
to be expected immediately, and occasional relapse in the early days of 
treatment is to be anticipated Of both these eventualities patients 
should be warned at the outset The most that can be offered is a gradual 
diminution of the frequency and the severity of attacks, and relapse is 
to be regarded by both patient and physician as an indication for more 
intensive treatment, not for a throwing up of hands m despair Treat- 
nient of this condition demands patience and persistence on the part 
■of both patient and physician There are no miraculous cures, and 
in cases of long standing progress may be discouragmgly slow 
A patient of 63, with a bald tongue, was under treatment with 
nicotinic acid and thiamine or five years before her major rotational 
attacks were brought under complete control, and she has now had none 
for two years She continued to have minor positional attacks with 
periods of headache, distressing tinnitus and general ill health These 
have only been reasonably controlled, and still not completely, after two 
years of added riboflavin and mixed vitamins In the cases which are 
not of such long standing in terms of age of patient and duration of 
symptoms, with more or less acute signs imposed on a mild chronic back- 
ground, the disease is more rapidly controlled and with smaller doses, 
11 1 even in these cases no dramatic recovery may be expected, though 
occasionally one occurs 

The method adopted has been to start with small doses parenterally 
■nn orally and to increase the doses slowly until the acute symptoms 
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the attacks, are controlled It has been found inadvisable to begin with 
a large dose as is usually done in treating the acute stage of 
a nutritional disorder, owing to the possibility, already mentioned, of 
increasing symptoms tempoiarily This is the more to be avoided 
because many of these patients display considerable anxiety, particularly 
those who have been treated by various methods for long periods without 
success, and to mciease symptoms severely m the early stages of treatment 
is to invite loss of confidence 

Once control has been firmly achieved, parenteral administration can 
be omitted, but oral dosage must be maintained for months and years if 
recurrences are ultimately to be prevented Relapse demands increase 
of dose and preferably a temporary return to parenteral administration 
It must be insisted that there is no specific adequate dose of any or all 
of the fractions for all patients The level and the proportions must be 
tailored to fit the needs of the individual patient, and in the mixed 
cases a careful balance of all fractions must be kept 

The estimate of adequate dosage must depend on clinical acumen and 
experience When the maintenance oral dose appropriate to the indi- 
vidual patient has eventually been arrived at, it must be continued, as 
cautioned in a previous paragraph, for month after month, year after 
year Such long-continued administration is necessary because what 
has to be done is to repair damaged tissue, and the rebuilding of tissue 
can obviously come about only slowly Indeed, some degree of irrevers- 
ible change may have taken place, and it may well turn out, therefore, 
that some patients must continue to take small doses of vitamin supple- 
ments for the rest of their lives in order to insure the best possible func- 
tioning of such tissue as remains 

COMMENT 

The Clinical Picture — That the clinical picture of Meniere’s syn- 
drome is moie complex than it is generally considered to be was first 
suggested by the observation of Lermojez 5 who as long ago as 1919 
described a group of cases characterized by deafness and tinnitus which 
accompanied vertigo and which were relieved or improved by it — “le 
vertigo qin fait entendi e” (the veitigo which restores hearing) — in 
contrast to the more usual variety in which deafness and tinnitus pre- 
cede the attacks of vertigo and are made worse by them The validity 
of this observation was reenforced by observations that the two 
groups could be differentiated by their different response to the mtra- 
dermal injection of histamine, that they presented different clinical 
pictures and that the Lermovez picture was comprised in the histamine- 


5 Lermojez, M Le \ertige qui fait entendre, Presse med 27 1, 1919 
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positive gioup The present investigation has earned the clinical dif- 
ferentiation of the groups still further 

There are two distinct and characteristic types of disturbance In 
one the deafness and tinnitus appear gradually, precede the onset of 
vertigo even by many years and are increased by the attack, and the 
vertigo is of rotational type, usually accompanied by vomiting and 
often by diarrhea This group gives a small response to an mtradermal 
injection of histamine, has a primary vasoconstrictor mechanism and 
presents predominantly the signs of niacin deficiency In the 
other the deafness and tinnitus appear at the time of the first attack 
of vertigo, are abolished by the attack m the beginning, though m the 
course of time there remains a gradually increasing residuum, and the 
vertigo is of the positional type, accompanied by nausea though seldom 
by vomiting This group gives a large response to an mtradermal injec- 
tion of histamine, with pseudopodia, has a primary vasodilator mecha- 
nism and presents predominantly the signs of riboflavin deficiency 
One common variant of the clinical picture in this group is seen m the 
patients in whom deafness and tinnitus anse abiuptly and severely with 
the first attack of vertigo and are unrelieved by it — m whom loss of 
hearing of the affected ear may even be complete and permanent These 
are the patients who go to bed hearing, awake in the morning deaf, 
with roaring tinnitus, get out of bed and fall to the floor The other 
variant is seen in the patients m whom vertigo precedes the onset of 
deafness, sometimes by yeai s, a variant which has been given the unfortu- 
nate label of “pseudo-Meniere’s disease ” The symptoms of these 
patients correspond closely with those described recently by Kuilman 6 
and de Raadt 7 as having occurred among prisoners of war in Batavia 
and ascribed by them to riboflavin deficiency Positional vertigo was 
the characteristic feature, impairment of hearing was unusual Stan- 
nus 8 has described a similar syndrome which he believes to be due to 
riboflavin deficiency 

Thus it becomes more and more apparent that there are two dis- 
tinct types of clinical picture comprised by the teim Meniere’s syn- 
drome Moreover, evidence begins to accumulate that both are due to 
vitamin deficiencies — each to a different one The first is a simple 
picture due to macm deficiency , the second, a more complicated 
°ne, is due to riboflavin deficiency What has made for confusion is 
that both pictures are frequently combined m the same patient, which 

6 Kuilman, J Camp Vertigo, Nederl tijdschr v geneesk 90 983 (Aug 
17) 1946 

7 de Raadt, OLE Pellagra in the Oto-Neuiology and Rhino-Laryngology, 
Leiden, Umversitaire Pers Leiden, 1947 

8 Stannus, H S Disorders of the Nervous System Due to Malnutrition 
Bnt M J 1 342 (Feb 21) 1948 
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is entirely understandable if the theory of Meniere’s syndrome as a 
deficiency disease is correct, since vitamin deficiencies .seldom, if ever, 
appear singly These findings explain why no one therapy is effective 
in every case and why one form of treatment is seldom completely 
effective in any 

Nicotinic Acid vs Nicotinamide — Nicotinic acid has proved suc- 
cessful m the treatment of the vasoconstrictor group It was originally 
selected because of its vasodilator effect, but the possibility of its exert- 
ing a vitamin action has always been present This possibility, however, 
seemed to be ruled out because of the apparent ineffectiveness of nico- 
tinamide in controlling attacks in this group The ineffectiveness is 
quite comprehensible if the disturbance is a pur el)' vascular one, incom- 
prehensible if it is due purely to a deficiency, since the amide should 
then be as efficacious as the acid The explanation of the apparent 
anomaly is that both conditions obtain The mechanism of the attack 
in this group is a vasospasm, but the cause of the vasospasm is a vitamin 
deficiency Thus nicotinic acid produces more satisfactory results in 
the vasoconstrictor group than the amide because it combines both 
functions, that of vasodilator and that of vitamin 

Actually it is possible sometimes to control attacks with nicotin- 
amide Four patients belonging to the vasoconstrictor group have 
been treated successfully with nicotinamide alone, but they required 
more prolonged and more intensive treatment and much larger doses 
to obtain control than have ever been found necessary with the acid 
Failure to appreciate this has been the reason for failure to obtain con- 
trol with the amide in the past 

For instance, a woman aged 52 years, who complained of moder- 
ately severe attacks, occurring once every two 01 three weeks for a 
year only, was treated throughout with the amide She required forty- 
seven intravenous injections of 400 to 600 mg each of the amide over 
a period of four months, given daily at first, then three a week and 
finally two a week, before satisfactory control was established At the 
same time she took 800 to 1,600 mg by mouth daily Under these 
dosages she had two mild attacks only m the final two months of the 
injection treatment and has been kept free of attacks with oral medi- 
cation but requires 1,600 mg of nicotinamide daily to prevent relapse 
This is a large dose Experience with nicotinic acid has been that the 
requirement of an intravenous dose of as much as 100 mg is rare, the 
average control dose ranging around 75 mg intravenously and 400 
mg orally 

Thus, while it is possible to establish control with the amide, 
the process is much slower than with the acid, requires a considerably 
higher level of doses and is much more expensive Some patients who 
have previously received the acid and subsequently been given the amide 



ATKINSON— M&NI&RES SYNDROME 


171 


ask to return to the acid because they feel much better with it One 
such patient who had been treated previously and successfully with 50 
mg of acid intravenously and 200 mg orally daily had failed to keep 
up his oral maintenance dose and returned m relapse He was given 
the amide instead of the acid, but after four daily doses of 200 mg 
intravenously and 800 mg oially he asked for his “old” medicine again, 
as he had felt so much better with it than with the amide 

Once control has been established with the acid it can frequently 
be maintained with the amide if desired Even so, the vasodilator effect 
of the acid is preferable until all vasoconstrictor disturbance has been 
overcome This change can be determined by the histamine response, 
which changes from the small to the intermediate appearance 

What has been said in the preceding paragraphs applies to the vaso- 
constuctor or histamine-msensitive group In the vasodilator or 
histamme-sensitive group, however, and in those members of the inter- 
mediate group which veer toward the histamine-sensitive end of the 
scale, the amide is mandatory in the treatment of the macm defi- 
ciency It has been a repeated experience, and one should empha- 
size it again, that if members of the vasodilator group are given 
nicotinic acid they are made worse as regards both frequency and 
seventy of attacks To give one dramatic example out of many less 
dramatic, a member of this group was on one occasion given by mis- 
take nicotinic acid intravenously instead of histamine subcutaneously 
Fifteen minutes later she had an attack which threw her violently to 
the ground in the worst attack she had ever experienced, luckily with- 
out serious injury It cannot be too strongly insisted that nicotinic 
acid with its vasodilator action is poison to the tasodilator group For 
the treatment of macm deficiency in this group the amide, and the amide 
only, must be used because it has no vasodilator effect 

Riboflavin and Histamine — What is the connection between ribo- 
flavin and histamine ? That there must be some connection seems cer- 
tain from the consistency with which riboflavin deficiency is found m 
association with a positive response to injected histamine and from the 
fact that eithei substance will relieve symptoms in this group What 
the connection may be is at present not known Zeller and his 
co-workers 9 have reported that histanunase is a fiavoprotem, though 
other workers 10 have contradicted this If it were so, it might account 
for the beneficial action of lustamme m riboflavin-deficient subjects by 
encouraging the production of histammase Against this possibility is 

9 Zeller, E A , Stern, R , and Wenk, M Ueber die Diannn-Diamm-Oxydase 
eaktion VI Mitteilung uber den enzymatischen Abbau von Poly-aminem, Helv 
chem acta 23 3, 1940 

10 LeLoir, L F , and Green, D E Histamine Oxidase, Federation Proc 
5 144 (Feb ) 1946 
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the fact that commercially available histammase has proved completely 
ineffective m treatment 

Whatever the explanation, the clinical fact remains that the histamme- 
sensitive patients show signs of riboflavin deficiency and can be relieved 
temporarily by the admimstiation of either histamine or riboflavin It 
is hoped that the prolonged use of riboflavin will ultimately give perma- 
nent relief in this group, in the same degiee that nicotinic acid does 
m the vasoconstrictor group, but the patients have as yet not been 
observed long enough to establish this What has been established is 
that attacks can be controlled with riboflavin if this is administered m 
suitable dosage Two patients not included in this series, one a phy- 
sician, have on several occasions staved off what they knew would have 
been severe attacks with a large dose of riboflavin 

Dietary vs Nutntional Deficiency — This concept, that Meniere’s 
syndrome is' a nutntional disturbance, may be objected to on the grounds 
that the subjects of Meniere’s syndrome as seen in everyday practice 
do not, in most cases, subsist on a frankly inadequate diet However, 
if a careful dietary history is taken, it will usually be found that their 
dietary habits are bad and that their present diet is unbalanced, lacking 
m important foods, such as milk, and all too frequently improperly pre- 
pared This has been pointed out by Selfridge 11 Moreover, not infre- 
quently their childhood feeding has been inadequate as the result of 
economic or cultural factors Because of this and of other later incidents 
which have interfered with nutrition, such as a severe illness, alcoholism 
or gastrointestinal disurbances interfering with adequate absorption, 
there has been built up over the years a condition of chronic nutritional 
deficiency which is too severe to be corrected by diet alone no matter 
how adequate that diet may be It is this chronic background which is 
exhibited by the patients with Meniere’s syndrome 

The story, then, is this For one reason or another a state of chronic 
nutritional deficiency arises which is continuously increased by the 
stresses and strains of living Eventually comes a time when the subject 
is teetering on the edge of a nutritional precipice, conscious perhaps of 
vague ill health, though without the symptoms of a defined disease, until 
one day some perhaps trivial incident, a cold, a tooth extraction, a minor 
accident, topples him over into the abyss of an acute deficiency with full- 
blown overt, even catastrophic, symptoms He now has an acute defi- 
ciency imposed on his background of chronic deficiency If the picture 
is one which is recognized as nutritional m origin, such as pellagra, he 
will be treated accordingly and his acute symptoms will disappear But 
unless the chronic background is also treated over a long period, his 
acute symptoms will recur as a result of smaller and smaller insults and, 

11 Selfridge, G Meniere’s Symptom Complex Its Relation to Chemistry, 
Arch Otolarjng 49 1 Qan ) 1949 
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therefore, at shorter and shorter mteivals, m fact at any time when he 
is subjected to undue stress It is the failure to treat adequately, or at 
all, the chi omc background which accounts foi the notoi ious tendency of 
nutritional diseases to relapse 

If the classic picture of Meniere’s syndrome is considered in this 
light, it will be seen that it conforms with the picture of a nutritional 
disorder Usually the first evidence of double observed by the patient 
is the gradual onset of deafness with tinnitus, though, if he be closely 
questioned, he will often admit that he was conscious at this time, or 
even before he was aware of any cochlear disturbance, of a state of health 
below normal — he tiled easily, he was lacking in ambition, he was ner- 
vous and irritable, his digestion was not as good as it should have been 
Then one day he “caught a cold” or had an attack of “grip” and imme- 
diately thereafter he had his first attack of vertigo How often that or 
some similar story is told and how often it is disi egarded 1 The attack 
of vertigo puts him to bed, forces him to give up work for a time or 
to take life more easily and he builds up a small reserve again When 
that reserve is exhausted — how soon depends on the degree of his defi- 
ciency, on the degree of impairment of function of his tissues — comes 
another attack, another acute breakdown So the disease goes on m the 
familiar cycle of remission and relapse, with increasing frequency of 
attacks, increasing evidence of impairment of general and cochlear health, 
with increasingly severe chronic deficiency When on top of this are 
imposed well mtentioned but ill advised dietary restrictions the result 
may be disastrous Such a case has been investigated recently A man 
in whom attacks had increased up to two or three a week was admitted 
to a hospital where he was fed a severely restricted diet, with the result 
that he lost 30 pounds (14 Kg ) in six weeks Attacks gradually 
increased during this time until he was having three or four a day, was 
constantly unsteady and was alarmingly ill Intensive vitamin therapy 
controlled the attacks m a week, and at the time of writing he has been 
without further attacks for five weeks, has regained his sense of balance, 
is putting on weight and looks and feels like a different person Such 
improvement m general health is a fairly constant happening m cases m 
which the patient is under adequate nutritional therapy and one on which 
the patient is often the first to comment 

SUMMARY 

The present investigation has brought out the following points 

1 Subjects of Meniere’s syndrome experience two distinct types of 
' er hgo, rotational and positional, which have been found to be associated 
with different and specific vitamin deficiencies 
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2 Those patients who experience rotational vertigo alone, show 
signs of nicotinic acid deficiency m the tongue, give a small response to 
histamine injected mtradermally and can be relieved of their attacks 
with nicotinic acid 

3 Those patients who experience positional vertigo alone, show 
signs of riboflavin deficiency m the tongue, the eyes and the skin, give 
a large response to histamine injected mtradermally and can be relieved 
of their attacks with riboflavin 

4 Those patients, the majority, who experience both kinds of vertigo, 
show signs of a deficiency of both fractions, give an intermediate response 
to histamine injected mtradermally and can be relieved of their attacks 
only if both fractions are exhibited 

5 Other symptoms common m patients with Meniere’s syndrome 
can be related to other deficiencies, such as the fatigue, irritability and 
palpitations associated with thiamine deficiency, and can be relieved by 
administration of the appropriate vitamin 

6 Successful therapeutic results depend on a method of treatment 
and a level of dosage such as have been described 

310 Lexington Avenue 
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ESOPHAGEAL VARICES IN B ANTI'S DISEASE 

Report of Two Cases in Which the Condition Was Improved with 
Injection of Sclerosing Solutions 

ROBERT B LEWY, MD 
CHICAGO 

ANY UNDERSTANDING of the problem of esophageal varices 
•ti. requires some knowledge of the anatomy of the portal vein and 
its collateral veins It is because of the gradual occlusion of this vein 
and the forced development of the collateral system that these varices 
occur 

The portal vein which courses through the liver represents a con- 
fluence of the superioi mesenteric vein, the inferior mesenteric vein, 
the splenic vein and the coionary, cystic and parumbihcal veins and 
their tributaries The portal system may be defined to include’ all the 
veins that dram the abdominal portion of the digestive tube 

The cause of the esophageal varices is the same as that of some 
varices elsewhere in the body, e g , hemorrhoids, rests m the mechanical 
obstruction of the portal vein Any of a series of possible causes which 
would effect a gradual closure of this venous system and which per- 
mitted time for the development of the collateral system might thus 
be the responsible factor 

The collateral circulation that develops could not do so but for 
preexisting communications These are between the gastric and the 
esophageah veins, the veins of the colon and the duodenum and the left 
renal vein (the so-called accessory portal system of Sappey — in which 
branches pass around the falciform ligament to unite with epigastric 
and internal mammary veins) There is also a large single vein, the 
parumbihcal, which may pass from the hilus of the liver to the umbilicus 
(When this functions it produces the well known caput medusae ) 
The third is that of veins of Retzius, which may connect the intestinal 

From the Department of Otolaryngology, University of Illinois College of 
Medicine and Veterans Administration Hospital, Hines, 111 
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veins with the inferior vena cava and its retroperitoneal branches, the 
fourth and last channel of communication is between the inferior 
mesenteric vein and the hemorrhoidal veins These open into the 
hypogastric vein 

As indicated by the expression “gradual occlusion of the portal 
system,” the chief causes of chronic and long term portal obstruction 
rest within the group of pathologic conditions known as cirrhosis of 
the liver All types of cirrhosis of the liver have one feature in common, 
an increase m the connective tissue of that organ When and if this 
connective tissue is in a position to restrict the return flow of blood of 
the portal system, the opportunity for the setting up of the collateral 
venous drainage is created 

In the cases to be reported one is especially concerned with Banti’s 
disease, known also as splenic anemia This is a chronic disease of 
unknown origin and cause The origin has been described by some 
vaguely as toxic and primary in the spleen and by more modern authors 
as primary in the liver It is characterized by splenomegaly, anemia, 
leukopenia and a “tendency to gastric hemorrhages ” The later stages 
of the disease are characterized by cirrhosis of the liver, jaundice and 
ascites * The term “Banti’s disease” is usually reserved for the late 
stage when the cirrhotic elements have supervened This condition 
is usually considered a disease entity By some it is considered a 
syndrome 

Banti divided the disease into three period phases The first phase 
is described as the anemic phase, the second as the intermediary and 
the third as the cirrhotic The first stage usually lasts for two or more 
years The second stage lasts for a few months and the third to the 
end, usually to terminate with an mtercurrent infection or a hemorrhage 

Primary tieatment is exclusively surgical It is splenectomy This 
results on occasion m complete relief, in some cases, m marked relief 
Recently, anastomosis of the splenic and the left renal vein, combined 
with nephrectomy, has been performed to create a bypass Secondary 
treatment is palliative and supportive Transfusion and abdominal 
paracentesis may be required in the cirrhotic stage 

Other cirrhoses should be mentioned These may be classified into 
three general groups (1) toxic cirrhoses (the most important of which 
is alcoholic) , (2) cirrhoses from chronic congestion of the hepatic blood 
vessels, as m chronic failing or noncompetent right side of the heart, 
(3) cirrhosis from chronic obstruction of the bile ducts (this group 
would include, m addition to Banti’s disease, syphilitic cirrhosis and 
the hypertrophic cirrhosis of Hanot) In rare instances cirrhosis due to 
malaria has been reported 
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The reports of Kirklm and Moersch , 1 Moersch 2 and Wolf 3 repre- 
sent the most extensive pioneering work that has been done on the 
subject of the sclerosing treatment of esophageal varices The first 
report in the Moersch senes and the first case reported m this country 
presents a patient with a past histoiy of hematemesis and melena of 
several years’ duration Examination of the patient levealed an enlarged 
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fhs 1 — The portal circulation with collateral shunts (after Moersch) 2 

spleen and secondary anemia On roentgenologic study of the esopha- 
gus it was noted that the lumen appeared, at a point just below the 
— - > 

1 Kirhhn, B R , and Moersch, TI J Report of a Case of Roentgenologically 

r^ m °" stra ^' e Esophageal \ r arices Complicating Splenomegalj, Radiology 17 
i>73 (Sept) 1931 

2 Moersch, H J Treatment of Esophageal Vances bj Injection of Scleros- 
ing Solution, J Thoracic Surg 10 300 (Feb ) 1941 

Forf'Lhr ° lf ’ a* r- , Dl , e Erkennung von O esophagus- Variren im Rontgenbilde, 
tsciir a d Geb d Rontgenstrahlen 37 S90 (Tune) 1928 
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aortic arch, to be a narrow and tortuous canal with marginal defections 
These defections were a group of multiple intrusions, and when 
baiium sulfate mixtures infiltrated between them they depicted a lumen 
of normal width The diagnosis was thus accurately established with 
this and endoscopicv observation 

In his second report Moersch 2 stated that he had treated esophageal 
varices by injecting a sclerosing solution In this report is the first 
record of such voik in this country Also included is a reference to the 
earliest known diagnosis of esophageal vanx, the report of Power in 
1839 Moersch stated that these varices are not too uncommon They 
occurred in 5 per cent of 688 patients who came to the Mayo Clinic 
complaining of hematemesis In this group of cases of varicose veins 
Banti’s disease was the most frequent cause 

In a later report Moersch 4 recorded the treatment of 10 additional 
patients *These were usually treated with the scleiosmg solution after 
splenectomy, as splenectomy was considered essential to any prospect of 
cure of the disease , this because, among other results, the removal of 
the spleen, if effective, reduces by 20 per cent the amount of blood 
that passes through the portal system Moersch has injected as much 
as 9 cc into patients without ill effect He stated that the injection 
may be accompanied by moderate to severe pam The whole group of 
patients, on later canvassing, reported that their condition, was much 
improved and that they had no more bleeding The Moersch technic 
was to inject 0 5 cc of a 2 5 per cent sodium morrhuate solution by way 
of an esophagoscope and long 25 calibei needle The latter necessarily 
has a length greater than the scope Injections were usually done 
partially and at intervals of three to foui days 

Welt and Blatteis 5 repoited a case in which the} used a sclerosing 
solution Their patient had been operated on previously for appendi- 
citis and had had a stormy postoperative course As a result (perhaps 
of adhesions), the patient had six subsequent operations After hema- 
temesis and tarry stools had occurred, the presence of esophageal varices 
was suspected This was verified with roentgenologic studies Bleeding 
was so severe that the patient had required seven tiansfusions At 
esophagoscopic examination the lumen was seen to be two thirds 
obstructed near the base by enlarged veins The largest of these were 
at 12 and 6 o’clock Two cubic centimeters of a solution of sodium 
morrhuate was injected Further observation revealed great shrinkage 
of the varices and no further bleeding 

4 Moersch, H J Further Studies on the Treatment of Esophageal Vances 
by the Injection of Sclerosing Solution, Ann Otol , Rhin & Laryng 50 1233 
(Dec) 1941 

5 Welt, B , and Blatteis, S R Esophageal Varices Case Report, Am J 
Surg 63 415 (March) 1944 



LEWY—BANTFS DISEASE 


179 


Propei control of esophageal varices is absolutely essential Fatal 
bleeding can and does occur One such case was reported m the New 
England Medical Journal 0 of July 1945, another was leported from 
Australia by Duffy and Fraser 7 m March 1944 

The only othei past attempts at therapeutic control of this prob- 
lem that had any success were of a more difficult and arduous type 
One case was reported m which the coronary vein was ligated and 
letiograde injection of a sclerosing solution was done by a trans- 
abdommal approach The retrograde flow of the solution occluded the 
esophageal veins 

The most recent report on this subject m the literature is that of 
Patterson and Rouse 8 They included in then report the histories of 
8 patients of a total of 12 whom they had treated foi this condition 
The youngest was aged 3 and the oldest 66 A total of three to four 
injections was usually employed, and the intervals between “sittings” 
varied from a week to a year One patient received injection before and 
after splenectomy, 4, after splenectomy, 7, before splenectomy There 
were two fatalities in their series , both were from hemorrhage, and one 
of these occuired some time after the procedure 

Herein is reported for the record the histories of 2 patients treated 
by the method of Moersch with recovery 

REPORT OF CASES 

Case 1 — R G , a white man aged 23, was inducted into the military service 
and was shipped to the Southwest Pacific theater He remained there and in 
good health until April 1944, when he had chills and fever A series of smears 
of the blood were studied for malaria but were all negative During the period of 
hospitalization he had two episodes of vomiting Each time he lost about a half 
cup of dark blood Shortly after hospitalization an enlarged spleen was noted He 
remained hospitalized and was sent back to the United States, where he was 
admitted to Vaughan General Hospital for definitive treatment A diagnosis of 
Banti’s disease was made On Dec 5, 1944 splenectomy was performed After 
surgical recovery he was discharged from the hospital He remained in fair health 
until May IS, 1946 At this time he became nauseated and vomited a pint of blood 
That night he fainted As a result of this acute episode he was admitted to the 
Veterans Administration Hospital at Hines, 111 

At admission the physical examination revealed a well developed and well 
nourished white man moderately ill The positive physical findings otherwise 
were grade II sjstohc murmur over the precordium and a scar over the left upper 
quadrant of t he abdomen The red blood cell count was 2,350,000 and the white 

r Cirrhosis and Rupture of Esophageal and Gastric Veins, Cabot 

easeful New England J Med 233 48 (July 12) 1945 

a / P U ? V iP G ’ and Fraser > 6 N Fatal Bleeding from Varicosities, M J 
Australia 1 202 (March 4) 1944 

v ® and R ° USe ’ M 0 The Action Treatment of Esophageal 

' ances - JAMA 130 384 (Feb 16) 1946 
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cell count 14,800 , the hemoglobin content was 51 per cent After a short period of 
hospitalization the red blood cell count rose somewhat It was suggested that he 
was bleeding from esophageal varices, and it was decided to perform an esophago- 
scopic examination This was done on June 29 Varicose veins were visualized, 
most marked at the cardial end of the esophagus Esophagoscopic examination was 
again performed, October 8, and a 2 5 per cent sodium morrhuate solution was 
injected into the varices Esophagoscopic examination was repeated on December 
6, and the previously treated varices were found to be flattened On December 7 
endoscopic examination was again performed and the sclerosing solution injected 
into varices in the anterior wall The varices seemed to have less volume than 



Fig 2 — Oblique roentgenographic view of the chest demonstrating a defect of 
the esophagus caused by the intrusion of a varix (indicated by an arrow) 

before After a period of no hemorrhage the patient was discharged to his home 
A follow-up letter brought the reply that he has had no symptoms of the varices 
in the three months since his discharge He has had no tarry stools, no vomiting 
of blood, no red blood in the stools, no difficulty in swallowing He has been 
working part time 

Case 2 — R Me , a white man aged 38, was admitted to the Veterans Admin- 
istration Hospital at Hines, 111 , m 1941, with a condition diagnosed as Banti’s dis- 
ease His occupation was that of truck driver His habits included consumption of 



LEWY — B ANTI’S DISEASE 


181 


moderate amounts of alcoholic beverages and tobacco There was a previous history 
of syphilis and gonorrhea He had been given a similar diagnosis* m the past and 
had undergone splenectomy He was discharged after a short period of hos- 
pitalization and readmitted in June 1946 because of bleeding believed to be from 
esophageal varices 

The ppsitive physical findings at the time of admission were a soft systolic 
murmur over the apex and a midline scar There was rather marked pallor 
Repeated counts of the red blood cells revealed usually 3,000,000 Whenever the 
level reached 3,300,000 he bled 

The interim history revealed that he had had his first bleeding in the fall of 
1937 and that he had been hospitalized more than 10 times Roentgenographic 
studies revealed a slight irregularity of the lumen of the esophagus at its lower end 
The roentgenologic diagnosis was esophageal vanx , it was confirmed by endo- 
scopic examination 

The diagnosis was confused at first by not finding any varices on endoscopic 
examination, Oct 25, 1946 However, this procedure was repeated, and on October 
22 two varices were found and a sclerosing solution was injected One of these 
was half way down the esophageal wall at 12 o’clock, the other near the cardia 
The procedure was repeated on November 5 and a sclerosing solution injected into 
a vanx just above the caidiac rosettte at 5 o’clock From the second injection 
severe pain resulted, which required morphine for several days After this second 
injection he had no more episodes of bleeding Some months later a follow-up 
letter was sent, and the following reply was noted He had vomited no blood since 
his discharge from the hospital However, he had black tarry stools on two 
occasions m 1946 and on one in January 1947 He also had hemorrhoids and 
attributed some red blood in the stools to this source He felt fairly well The 
red blood cell count was near 3,500,000 He was able to walk and drive a car He 
was admitted to another hospital, where two transfusions were given He had 
at this time considerable fluid in the abdominal cavity, which was drained off He 
stated that he felt that the procedure did not get all the leaky veins and that 
*■ more work might have to be done eventually 


COMMENT 

The results recorded in the medical literature and the 2 cases herein 
repoited lead to one conclusion, that the injection procedure is one 
of relative safety and represents a more reasonable course of action 
than doing nothing or making a much more radical approach to this 
type of varix by a transabdommal route The principle that the simplest 
and safest procedure that is effective should be the one of choice 
seems m this condition most demanding The transabdommal surgical 
alternatives are the ligation of the coronary vein or the ligation of this 
'em combined with a “retiograde” injection of the collateral vessels 

n tus way the sclerosing is accomplished fiom below rather than from 
above 

In all previous cases reported in this country as well as in those 
erem reported the procedure has pioved to be innocuous The worst 
immediate complication has been pain Thei e have been late failures but 
no a e complications The “failures” may have been from missing small 
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varices at the time of the original injections They represent a small 
percentage of 0 the total number of patients treated I have found no 
comparable record of effectiveness and safety with the othei surgical 
solutions 

Possible complications include hemorrhage at the time of injection, 
necrosis and perfoiation of the esophagus, ulceration of the esophageal 
wall and hemorrhage from misplaced sclerosing solution None of these 
are recorded as the experience m those cases previously reported 01 
in these 2 

The chief indication for the procedure becomes clear fiom the 
substance of this and previous reports It is the presence of esophageal 
varices with or without hemorrhage, obstiuction or dysphagia Contra- 
indications depend on judgment, balancing the threat of the varices and 
the condition of the patient As nonabsolutes, advanced cardiac disease, 
advanced age, terminal state and marked hypertension should be con- 
sidered Also to be listed are anatomic deformities of the spinal column, 
the mouth or the jaw that would render endoscopic examination 
impossible The technic is that of cautious endoscopic examination 
It is better to accomplish the result in several sittings, if the introduc- 
tion of the scope presents no difficulties, than to tiy to accomplish all 
at once No stronger than 2 S per cent solution of sodium morrhuate 
should be used, and every patient should have a prior skin test for 
sensitivity to this drug Adequate preoperative sedation is mandatoiy 
The base of the varix should be engaged in the lip of the scope to fix it 
Pressure should be continued to localize the area of reaction The 
patient should be m an exaggerated Trendelenburg position This 
should tend to cause the sclerosing material to flow toward the head 
and thus act on a larger segment of the vein 

The unfinished nature exhibited in 1 of my patients and the two 
late hemorrhages that followed in 2 of the patients of Rouse and Pattei- 
son emphasize the necessity for careful, long term follow-up This 
should be done for six to twelve months at least There remains the 
possibility of recanalizations because of the increased pressure distal to 
the thrombus m the portal system 

Further studies and observation are required by the internist and 
the endoscopist m the analysis of this problem They would like to 
know what happens to the collateral veins when the esophageal veins are 
occluded What should venography show? What happens to the 
pressure m the portal system, and what effect does this procedure have 
on hepatic function? Presumably the blocking off of a working shunt 
around the liver bed should raise pressure and inciease or precipitate 
ascites Is this presumption correct? 
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SUMMARY AND CONCLUSIONS 

Two cases in which esophageal varices were associated with Banti’s 
disease are repoited In one case an appaient excellent and permanent 
result -was demonstrated following injection of a sclerosing solution 
In the second case improvement was shown, but the course indicated 
that examination and treatment may need to be repeated for a period 
of at least a year 

The piocedure of injection is not difficult foi a trained endoscopist 
It is sunplei and safer than the nonendoscopic methods used hei etofore 
A small amount of bleeding should be no deterrent to continuing 
the procedure Bleeding is not usually staited b} this piocedure 
25 East Washington Street 



OTOSCLEROSIS ASSOCIATED WITH OSTEOPOROSIS AND 
LABYRINTHITIS CHRONICA OSSIFICANS 


HANS BRUNNER, MD 
NEWARK, N J 

T HE MICROSCOPIC changes in otosclerosis are well known, 
although several questions, particularly those concerning the onset 
of the pathologic changes, remain unanswei ed The etiology of otosclero- 
sis, however, is a problem, neither examinations of human temporal 
bones nor experimental work has succeeded in solving it For this 
reason the classification of otosclerosis as a pathologic entity is likewise 
problematic, and investigations which may eventually shed light on 
the etiology and the pathologic type of otosclerosis are of interest 
An investigation of this sort is based on the question of whether 
systemic disorders, metabolic or endocrine in origin, or pathologic 
changes in the entire capsule of the labyrinth exert an influence on 
the progress of otosclerosis Some work on the subject is available 
For example, Mayer 1 examined a temporal bone presenting an asso- 
ciation of otosclerosis and osteitis deformans I examined a temporal 
bone m a case of otosclerosis associated with ochronosis 2 From these 
and other reports, the conclusion can be drawn that no systemic dis- 
orders or diseases of the entire capsule of the labyrinth have been 
discovered which modify the pathologic changes in otosclerosis 

The following case of otosclerosis and osteoporosis of the capsule 
of the labyrinth is an additional contribution to the literature The 
labyrinthitis chronica ossificans in the inner ear increases the importance 
of the case 

REPORT OF A CASE 

* 

The patient was a 41 year old white man with dementia precox He was deaf, 
but he understood lip reading He died of empyema of the chest Autopsy revealed 
empyema of the right pleural cavity, collapse induration of the middle lobe of the 
right lung and the lower lobe of both lungs, coronary sclerosis, myocardial fibrosis, 
edema of the left lung and splenitis 

Macroscopic Examination of the Temporal Bones — The mastoid process on both 
sides and the apex of the left petrous portion were diploic The carotid and sigmoid 

From the Department of Otology, Rhinology and Laryngology, University of 
Illinois College of Medicine 

1 Mayer, O Untersuchungen uber die Otosklerose, Vienna, A Holder, 1917 
2 Brunner, H Ueber die Veranderungen des Schlafenbeines bei der Ochro- 
nose, Monatschr f Ohrenh 63 997, 1929 
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sinuses were normal At the posterior surface of each temporal bone there were 
two hyperostoses One encircled the opening of the internal auditory meatus , the 
other was located close to the superior angle of the petrous bone and was approxi- 
mately 1 cm in length 

Microscopic Examination of Temporal Bones — The observations were essen- 
tially the same on the two sides 

Eustachian Tube, Middle Ear and Mastoid Antrum The mucous membrane of 
the tube was slightly thickened, owing to an increase of connective tissue, and was 
covered with a cubical epithelium The tensor tympani muscle and the drum 
membrane were normal The tympanic cavity was large, it did not contain fluid 



Fig 1 — 1, section through the inferior insertion of the drum ( D ), the external 
auditory canal (C), the tympanic cavity {M ) , (S) spongy bone (osteoporosis) , 
(B) normal bone of the inferior wall of the tympanic cavity , (a) boundary between 
osteoporotic and normal bone 2, section through the lateral wall of the attic (LA), 
the incus (L), the tympanic cavity (M), the chorda tympani (CH) and the external 
canal (C) , a-a boundary between osteoporotic and normal bone 

The mucous membrane of the tympanic cavity was slightly thickened, and the 
epithelium was flat or cubical The epitympanum (attic) was large and empty, 
the tegmen tympani was diploic The annulus tympamcus, particularly in the area 
of the lateral wall of the attic, consisted of spongy bone (fig 1), the trabeculae of 
which were formed of weblike bone The bone had a large number of small 
cavities which did not contain osteocytes, indicating atrophy of the bone trabeculae 
etween the trabeculae were numerous marrow spaces filled with connective tissue 
an capi lanes, but there was neither osteogenesis nor osteoclasis The drum made 
its insertion at the cancellous atrophic bone (fig 1) 
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The malleus and incus presented advanced osteoporosis (fig 1) There were 
large marrow spaces, filled with loose connective tissue and hyperemic capillaries 
The bone trabeculae were definitely atrophic and frequently presented Howship’s 
lacunas, but there were no osteoclasts Within the marrow spaces an inconspicuous 
metaplastic ossification of the connective tissue had taken place The superior and 
posterior walls of the external canal and the short process of the incus were of 
different structure There was cancellous bone, with small marrow spaces between 
the bone trabeculae The latter consisted of weblike bone, rich in osteocytes The 
mariow spaces were filled with connective tissue and capillaries The boundaries 
of the marrow spaces were covered with a line of blue cement and were aplastic 
The stapes was normal The mastoid antrum was large and did not contain fluid 
or connective tissue 

Membranous Internal Ear Although the internal ear was badly damaged m 
preparation for the examination, the following information was obtained There 
was an accumulation of connective tissue in both scalae Within the connective 
tissue, occasional small cysts and frequently a network of spicules of calcium or 
newly formed bone were observed (fig 2 1) On the right side there were adhesions 
in the scala tympani of the upper portion of the basilar coil and in the lower portion 
of the middle coil of the cochlea The adhesions, which included pigment and 
calcium, pulled the lamina spiralis ossea, as well as the basilar membrane of the 
cochlea, toward the floor of the scala tympani, causing obliteration of the scala 
tympani and a compensating dilatation of the scala vestibuh On the right side 
there was a septum vestibulocochleare, 2a which had grown together with Reissner’s 
membrane of the vestibular coil of the cochlea The endochondral layer of the 
capsule of the labyrinth, which was m contact with the mass of connective 
tissue within the cochlea, had* a smooth surface , that is, it did not present 
signs of bone absorption or bone deposition (fig 2 I) At several places, Reissner’s 
membrane had grown together with the connective tissue within the scala vestibuh 
This caused a pronounced dilatation of the cochlear canal, except m the lower part 
of the basilar coil, where the cochlear canal had a normal configuration The 
cochlear canal did not contain pathologic fluid or connective tissue In the larger 
part of the cochlea, the crista spiralis was greatly lowered, the spiral nerve, the 
spiral ganglion, the organ of Corti and the stria vascularis were absent, and the 
hgamentum spirale was much diminished m size In the basilar coil on the left side, 
the stria vascularis was present but strongly atrophic 

The modiolus consisted of a small amount of bone trabeculae (fig 2 T) The 
channels of the modiolus were covered with a thick layer of calcium and contained 
much loose connective tissue The number of ganglion cells and nerves was greatly 
diminished The blood vessels had very thin walls, they were either obliterated 
or empty The amount of pigment was normal on the left side but apparently 
slightly increased on the right side The nerves of the internal meatus, except the 
facial nerve, contained a great amount of degenerated myelin sheaths and connective 
tissue The vestibular ganglion appeared normal The sacculus on the right side 
was dilated, the walls had grown together with the inner surface of the foot plate 
of the stapes, as well as with Reissner’s membrane of the vestibular coil of the 
cochlea The macula saccuh was atrophic on both sides The cochlear aqueduct 
on the right side was obliterated by connective tissue There was definite atrophy 
of the macula utncuh on the right side The cnstae were too much damaged to 
permit conclusions regarding them, however, the pigment of the cnstae was appar- 

2a Alexander, G Labyrinthitis chronica ossificans Em Beitrag zur Anatomie 
der Taubstummheit, Monatschr f Ohrenh 40 489, 1906 
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ently increased On the left side there was a subepithehal area of hyalin at the 
slope of the crista of the external ampulla Within that area there was an accumu- 
lation of pigment, which produced slight bulging of the wall of the ampulla toward 
the lumen The ampullosaccular channel contained only a small amount of nerve 
fibers 

Bony Capsule of Internal Ear In the area of the cochlea the periosteal layer 
was very well developed It contained large marrow spaces, which were filled with 
fat or with lymphatic marrow The boundaries of the marrow spaces were aplastic, 
and the bone trabeculae consisted largely of lamellar bone The marrow spaces 
extended deep into the endochondral layer and may occasionally have reached 
the endosteum (fig 2 1) The marrow spaces within the endochondral layer con- 
tained fat or connective tissue exclusively, there was no lymphatic marrow The 



Fjg 2 1, section through the internal auditory meatus (Mat) and the cochlea 

on the left side, (x-x) boundary' between otosclerotic bone (O) and normal bone, 
(.A) upper basilar coil of cochlea, damaged by preparation, (B) basilar coil, show- 
ing absence of organ of Corti, (a) osteoporosis, ( b ) remnants of endochondral and 
endosteal bone, ( c ) large marrow spaces in the periosteal layer In the tangential 
section through the middle coil (M) and the tip of the cochlea there are newly 
i coruiec hve tissue containing trabeculae of newly formed bone and narrowing 
,, 6 wl. 611 ^ le coc hl ea > particularly at the tip of the cochlea Note the smooth 
n r ° j e osseous cochlea, the absence of the spiral ganglion and the blood vessels 
modiolus, surrounded by calcium and newly formed bone 2, an otosclerotic 
remnankJT d window (in) and the inferior ampulla (C) on the right side , (a) 
snhstanr-o / \^ e en dochrondal bone of the capsule of the labyrinth, (b) osteoid 
, (c) connective tissue, (d) weblike bone, («) recess of round window 

bone trabeculae in this area consisted of weblike bone, rich in osteocytes The 

™j rr ff W s P aces within the endochondral layer were more pronounced on the left 
side than on the right 
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In the fundus of the internal auditory meatus there was a large area of oto- 
sclerosis (fig 2 1) This area consisted either of cancellous bone or of solid, web- 
like bone, which contained several obliterated blood vessel channels and which 
showed advanced basophilia In the latter there were numerous small marrow 
spaces, which contained connective tissue and capillaries Within the otosclerotic 
area there were remnants of the original capsule of the labyrinth, consisting of 
lamellar bone These remnants showed many Howship lacunas and were sur- 
rounded either by connective tissue of a marrow space or by the weblike bone of 
the otosclerotic area In the latter case there was a line of cement between the 
two types of bone Where the otosclerotic area was adjacent to the solid bone of 
the endochondral layer, its boundaries were sharp, where the area was adjacent 
to the osteoporotic bone of the periosteal layer of the capsule of the labyrinth, its 
boundaries were less distinct 

In the areas of the saccule and the vestibular portion of the cochlea, the periosteal 
layer, adjacent to the posterior cranial fossa, had a thickness of 3 to 4 mm , where 
it was adjacent to the middle fossa, it was somewhat thinner It had the same 
structure as in the area of the cochlea, except that there was connective tissue in 
several marrow spaces close to the middle fossa The endochondral layer was 
normal and contained only a small number of mterglobular spaces In front of 
the oval window there was an otosclerotic focus, consisting of trabeculae of weblike 
bone and of small marrow spaces, filled with connective tissue and hyperemic 
capillaries and having aplastic boundaries The otosclerotic focus had sharp 
boundaries toward the endochrondal bone, while the boundaries toward the peri- 
osteal bone were less pronounced 

Toward the utricle and the semicircular canals the otosclerotic area increased 
rapidly in size, particularly on the right side (fig 3) Ultimately, the otosclerotic 
area had encircled the entire utricle and the vestibular portion of the cochlea and 
had caused ankylosis of the stapes on each side The structure of this large area 
was not uniform, however, the newly formed bone was exclusively of the weblike 
type and had an enormous amount of osteocytes , it had no mterglobular spaces 
At the mesial wall of the utricle and m the promontonum the new, weblike bone 
formed compact bone, with a great number of blood vessel channels These 
channels ran in different dirctions and occasionally caused a starlike formation 
They had a thick, hematoxylin-blue sheath and were largely obliterated, occa- 
sionally they contained a capillary Where the newly formed, solid bone came in 
contact with the endosteum of the internal ear, it was atrophic and showed Howship 
lacunas, but practically no osteoclasts (This is a typical finding in otosclerosis ) ' 
In no place did the new bone invade the internal ear Not infrequently the newly 
formed, weblike bone included remnants of the 'original endochondral layer, con- 
sisting of lamellar bone (fig 3) 

At other sites m the otosclerotic area, there were marrow spaces of different 
sizes In the frame of the oval window the marrow spaces were small, contained 
hyperemic blood vessels and connective tissue and were rich in cells (fig 3) In 
these spaces there was considerable osteogenesis, but no bone resorption At other 
sites the marrow spaces were large and may have extended to the macula cnbrosa 
of the lateral or posterior semicircular canal, to the endosteum of the elliptic recess 
or to the periosteum of the cisterna perilymphatica The content of the large 
marrow spaces differed , however, they invariably contained loose connective tissue, 
and they often contained hyperemic capillaries Not infrequently small pieces of 
the original endochondral layer were embedded in the connective tissue (fig 2 2) 
These pieces usually showed Howship lacunas , but there were no osteoclasts, and 
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the surface of the pieces was usually covered by a line of hematoxylin-blue cement 
In addition, there was a metaplastic ossification within the connective tissue, how- 
ever, the amount of newly formed bone was small (fig 2 2) The boundaries of the 
large marrow spaces were aplastic and were covered by a hematoxylin-blue line 
The otosclerotic area had sharp boundaries toward the remnants of the endochondral 
layer Toward the periosteal layer the boundaries were not so sharp, but there 
was usually a line of separation 

Toward the ampullae of the semicircular canals, the otosclerotic area increased 
further in size and replaced, more and more, the periosteal layer above the superior 
semicircular canal At this site the otosclerotic area extended to the dura of the 
middle cranial fossa, while there was a periosteal layer of extreme thickness and 
osteoporotic structure between the otosclerotic area and the dura of the posterior 
fossa The osteoporotic periosteal layer adjacent to the dura of the posterior 
fossa bulged into the posterior fossa, forming the hyperostoses (fig 3) mentioned 
m the foregoing report on the macroscopic examination of the temporal bones If 
is interesting that the otosclerotic bone did not extend to the blood vessels and 
connective tissue of the subarcuate fossa (fig 3) The latter was surrounded by 
the original bone of the capsule of the labyrinth Toward the semicircular canals 
the otosclerotic area retained its extension , viz , otosclerotic bone embraced all 
semicircular canals, but again spared the area of the subarcuate fossa It reached 
the dura of the middle fossa but not the dura of the posterior fossa The structure 
of the bone m this area was essentially the same as in the area of the utricle 

COMMENT 

The outstanding features of the present case were (1) otosclerosis, 
(2) osteoporosis, (3) hyperostoses at the posterior surface of the 
petrous bone and (4) labyrinthitis chronica ossificans 

Otosclerosis — The changes supposed to be caused by otosclerosis 
occupied a huge area of the petrous bone This area was greatest in 
the osseous capsule of the utricle (fig 3) and m the semicircular canals 
At this site the pathologic bone replaced almost the entire endochondral 
layer and a part of the periosteal layer , it extended to the dura of the 
middle fossa and toward the mucosa of the tympanic cavity However, 
it spared the area of the subarcuate fossa and did not reach the dura 
of the posterior cranial fossa Between the latter and the pathologic 
bone there was a periosteal layer, which, owing to the excess formation 
of pathologic bone within the petrous bone, bulged toward the posterior 
fossa, causing hyperostoses (fig 3) This indicates that the hyperostoses 
of the present case must not be confounded with the exostoses frequently 
found m otosclerosis The latter are actual outgrowths of the capsule 
of the labyrinth, while the hyperostoses of the present case were caused 
by an increase in the diameter of the petrous bone, which, m turn, 
was caused by excess formation of pathologic bone in the core of the 
pyramid 

Toward the saccule and the cochlea, the area of pathologic bone 
became smaller, while the area of osteoporosis correspondingly in- 
creased in size The pathologic bone withdrew from the dura of the 
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middle fossa and from the mucosa of the tympanic cavity , in the area 
of the cochlea it came to an end, at the fundus of the internal auditory 
meatus (fig 21 ) 

In this vast area, the bone of the original labyrinth capsule had 
been absorbed and replaced by a newly formed bone, as evidenced by 
the following features 

1 The bone had a webhke structure, m the normal endochondral 
layer of the mature labyrinth capsule there is no webhke bone 

2 The webhke bone did not contain mterglobular spaces, con- 
sisting of cartilage cells , the normal endochondral layer does 

3 The webhke bone was formed m excess, causing hyperostoses 
For this reason, the nourishment of the newly formed bone was in- 
sufficient, inasmuch as the blood vessels of the bone were largely 
obliterated Consequently, the bone showed symptoms of decay, in 
particular close to the spaces of the internal ear This is a characteristic 
feature of otosclerotic bone 3 In contradistinction, the bone of the 
normal endochondral layer usually shows signs of senescence, indicated 
by the absence of osteocytes, but it does not show signs of decay 

4 The pathologic bone included fragments of the original endo- 
chondral layer (fig 21 and fig 3) The margins of these fragments 
frequently showed Howship lacunas, caused by the activity of osteoclasts, 
although osteoclasts were practically absent 

5 The pathologic bone included large marrow spaces, filled with 
connective tissue (fig 2 2), the normal endochondral layer in adults 
never contains large marrow spaces 

6 Within the large marrow spaces, frequent fragments of the 
original endochondral bone were noted (fig 2 2) 

7 Within the marrow spaces, osteogenesis had frequently taken 
place (fig 2 2) , m the normal endochondral layer m adults, there is 
no osteogenesis 

8 At the sites where the pathologic bone did not reach the maximum 
of extension, there was a sharp line between the pathologic and the 
normal bone 

Based on these data, the following concept of the development of 
the pathologic changes is most likely A great part of the capsule of 
the labyrinth had been absorbed All three layers of the capsule of the 
labyrinth, particularly the endochondral layer, were involved The 
absorption did not involve the entire capsule Fragments of the endo- 
chondral layer and several mterglobular spaces had been spared At 
tie time of the death of the patient, the bone absorption, in general, 

7 . f, ^ Beitrage zur Histogenese des otosklerotischen Knochens, 

x ctir f Hals-, Nasen- u Ohrenh 6 320, 1923 
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had come to an end The absoibed bone had been replaced by web- 
like bone, which usually forms by metaplastic ossification of connec- 
tive tissue In the area of the vestibule and the semicircular canals 
there was an excess formation of weblike bone , nevertheless, the newly 
formed bone had not entered the spaces of the internal ear, although 
it caused hyperostoses of the petrous bone Osteogenesis took place at 
the time of the death of the patient, osteoclasis had ceased These 
observations, m the absence of an infection of the tympanic cavity or 
the internal ear, indicated the diagnosis of a diffuse otosclerosis, which 
is not so frequent as the localized form of otosclerosis and which must 
not be confused with osteoporosis 

Otosclerosis and Osteoporosis — The term “osteoporosis” indicates 
m general pathology an absorption of bone which slightly exceeds the 
limits of physiologic absorption, but after which there occurs no com- 
pensating deposition of newly formed bone This causes the formation 
of large marrow spaces within the bone and renders the bone porous 
and brittle In the temporal bones of senile persons this type of osteo- 
porosis is not infrequent In them it concerns the external portion 
of the periosteal layer of the capsule of the labyrinth, where, under 
physiologic conditions, bone absorption and bone deposition continue 
up to old age, though in slight degree Rarely, osteoporosis of the 
temporal bones extends into the endochondral layer, 4 where neither bone 
absorption nor deposition normally takes place in adult life In these 
instances, the solid bone of the endochondral layer is transformed into 
cancellous bone The new marrow spaces within the endochondral 
layer may contain connective tissue or fat, may extend to the endosteum 
and may cause an increase in the size of the involved pyramid Although 
this patient reached only the age of 41 years, osteoporosis was noted 
m the area of the annulus tympamcus and m the ossicles (fig 1) and 
in the osseous capsule of the cochlea (fig 2) In the latter the condi- 
tion involved the periosteal layer as well as the endochondral layer 

In the present case there was a reciprocal relationship between oto- 
sclerosis and osteoporosis Where otosclerosis extended over a large 
area of the petrous bone osteoporosis became less pronounced, and 
vice versa However, since the temporal bones of the patient were 
involved by bath diseases, the question arises whether the changes 
caused by otosclerosis show deviations from the typical pattern which 
eventually may be caused by osteoporosis In order to answer this 
difficult question, one must bear in mind that the changes in osteo- 

4 (a) Wittmaack, K Ueber einen Befund von wahrer Spongiosierung der 
Labynnthkapsel, Ztschr f Ohrenh 77 201, 1918 (b) Mayer 1 (c) Nager, F R, 
and Meyer, M Die Erkrankungen des Knochensystems und lhre Erschemungen 
an der Innenohrkapsel des Menschen, Berlin, S Karger, 1932 
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porosis are primal fly caused by a diminished activity of osteoblasts, 
while osteoclasts manifest a noimal, or even slightly increased, activity 
The diminished activity of the osteoblasts is supposed to be caused 
by diminished vitality of the person involved The information on 
the otosclerotic area m this patient apparently indicates a precisely 
reversed activity of osteoblasts and osteoclasts , viz , an increased activ- 
ity of osteoblasts and almost quiescent osteoclasts In fact, there was a 
definite osteogenesis in the otosclerotic area even at the time of the 
patient’s death This apparently indicates that osteoporosis does not 
exert an influence on the progress of otosclerosis Though Mayer 1 
arrived at the same conclusion, it is not entirely correct The dimin- 
ished activity of the osteoblasts, which is the most characteristic feature 
of osteoporosis, concerns their ability to form lamellar bone, but not 
to form weblike bone In the present case there was osteogenesis in 
the otosclerotic area, but the new bone was weblike, while lamellar bone 
was entirely absent On the contrary, there was lamellar bone, though 
not in great amount, in the cases of diffuse otosclerosis studied by Nagei 
and Meyer 4c These cases, however, were not associated with oste- 
oporosis Thus one arrives at the following conclusion Osteoporosis 
apparently does not exert a strong influence on the progress of otoscle- 
rosis, but it may delay the formation of lamellar bone The formation 
of weblike bone, caused by otosclerosis, is not counteracted by an oste- 
oporosis of the capsule of the labyrinth 

Labynnthitis Chronica Ossificans — Labyrinthitis chronica ossificans 
is characterized by the formation of connective tissue and bone within 
the internal ear, particularly m the perilymphatic spaces, m the absence 
of inflammatory changes in the capsule of the labyrinth Labyrinthitis 
chronica ossificans is usually the final result of a serous inflammation 
of the internal ear, the serous exudate being transformed into connec- 
tive tissue and bone Purulent inflammations of the internal ear may 
cause a similar condition , however, in these instances labyrinthitis 
chronica ossificans is associated with purulent inflammation of the cap- 
sule of the labyrinth or with scars after purulent inflammation Laby- 
rinthitis chronica ossificans occurs in syphilis, typhoid and leukemia 
and after head injuries In the present case, it was associated with 
diffuse otosclerosis and osteoporosis Likewise, Nager and Meyer 4c 
noted labyrinthitis chronica ossificans m a few cases of diffuse oto- 
sclerosis 

This finding raises the question whether labyrinthitis chronica ossifi- 
cans is caused by otosclerosis and osteoporosis of the capsule of the 
labyrinth Many years ago Siebenmann 5 advanced the hypothesis that 

5 Siebenmann, F Totaler knocherner Verschluss beider Labyrmthfenster 

U ” . y " nthltls serosa mfolge progressiver Spongiosierung, V erhandl d deutsch 
otol Gesellsch 20 2 67, 1911 
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in otosclerosis metabolites liberated by the pathologic changes of the 
bone may pass the endosteum of the internal ear and cause a serous 
labyrinthitis Several years later, I made use of this hypothesis in 
order to explain the serous exudate which I had noticed m several 
cases of osteitis deformans of the capsule of the labyrinth 6 If this 
hypothesis were correct, it would be logical to establish a relationship 
not only between otosclerosis and serous labyrinthitis, but likewise 
between otosclerosis and the final result of serous labyrinthitis, viz , 
labyrinthitis chronica ossificans Nevertheless, this concept is by no 
means incontestable It was acceptable as long as the known causes 
of serous labyrinthitis were (1) inflammations of the tympanic cavity 
or of the meninges, (2) systemic infections, (3) leukemia or (4) injuries 
to the head If these causative factors were absent from a case of 
otosclerosis or from one of osteitis deformans associated with serous 
labyrinthitis, one was compelled to assume that the serous labyrinthitis 
was caused by the pathologic changes of the capsule of the labyrinth 
At present, the problem is more complex, since we know that serous 
labyrinthitis maj be caused not only by the factors mentioned but also 
by vasomotor disorders independent of these factors Consequently it 
is not permissible to establish, in the present case, a relationship 
between otosclerosis and labyrinthitis chronica ossificans What the 
cause of the labyrinthitis ossificans was in the present case cannot be 
determined, as a dependable history was not available However, the 
fact that there have been many cases of labyrinthitis chronica ossificans 
without otosclerosis and a great number of instances of diffuse otoscle- 
rosis without labyrinthitis ossificans indicates that the labyrinthitis 
chronica ossificans of the present case must be considered purely coin- 
cidental 

The labyrinthitis chronica ossificans explained this patient’s deafness 
The deafness m these instances is always profound, usually complete It 
causes deaf-mutism if the labyrinthitis ossificans occurred in childhood 2a 
It must, therefore, be borne m mind that deafness m otosclerosis is not 
invariably caused by the disease , it may be caused by a disease of the 
internal ear, coincidental to otosclerosis 

CONCLUSIONS 

1 Hyperostoses of the petrous bone m diffuse otosclerosis may be 
caused by an increase in the diameter of the petrous bone, which, in 
turn, is caused by excess formation of pathologic bone in the core of 
the pyramid 

6 Brunner, H Ueber einen Fall von Pagetscher Krankheit, Monatschr f 
Ohrenh 56 810, 1922 
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2 Osteoporosis apparently does not exert much influence on the 
progress of otosclerosis but it may delay the formation of lamellar bone 
The formation of weblike bone, even in excess, caused by otosclerosis, 
is not counteracted by an osteoporosis of the capsule of the labyrinth 

3 Labyrinthitis chronica ossificans must be considered as purely 
coincidental to otosclerosis 

4 Deafness in otosclerosis is not necessarily caused by otosclerosis , 
it may be caused by a disease of the internal ear coincidental to oto- 
sclerosis, e g , labyrinthitis chronica ossificans 

670 Clinton Avenue 



UNUSUAL OTITIC FOREIGN BODIES 

Report of Two Cases 
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A RE VIEW of the literature in English since 1920 reveals reports 
of several unusual and interesting cases of a foreign body in the 
ear Historically, each is an individual case, but all were the results 
of accidents The purposes of this paper are (1) to record 2 addi- 
tional cases which are similar both in nature and in subsequent diagnosis 
and treatment, and (2) to indicate a procedure for reducing the recur- 
rence of otitic disturbances in such cases Necessity for examination 
with instruments is emphasized 

HISTORICAL REVIEW 

Whale 1 reported an interesting otitic injury incurred by a soldier 
during World War I A piece of shiapnel had been driven through 
both maxillary sinuses, the nasal cavity and the right orbit, with resulting 
destruction of the eye, and into the petrous bone The soldier under- 
went several operations for plastic repair of the face and was considered 
cured Approximately five years later he had a sudden onset of acute 
labyrinthitis, and roentgenograms revealed the metallic foreign body 
A petromastoid operation effected removal of the shrapnel from the 
petrous bone, just above the superior semicircular canal 

Faulder 2 reported the case of a bead in the antrum tympanicum 
(mastoid antrum) He was unable to determine how the bead had 
gotten m the ear, or how long it had remained there A simple mastoid- 
ectomy effected its removal, and the patient recovered without significant 
incident 

Three cases of lead bullets in the mastoid were reported by Hemp- 
stead 3 The bullet in the first case caused intermittent otitis media 

From the Department of Otorhinolaryngology, Emory University School of 
Medicine 

1 Whale, H L An Unusual Case of Injury to the Petrous Bone, 
Lancet 2 1002 (Nov 12) 1921 

2 Faulder, T J Foreign Body in the Mastoid Antrum, Proc Roy Soc 
Med 14 26 (Nov ) 1920 

3 Hempstead, B E Bullets in the Ear, J A M A 98 2281 (June 25) 
1932 
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foi a number of years, but it was not discovered and removed until 
sixteen years after its entry In the second case, the bullet remained 
in the ear foi eight years before its removal, by radical mastoidectomy 
In Hempstead’s last case, a bullet remained m the middle ear for five 
years before symptoms required its removal 

Bettington 4 5 reported the case of a 5 year old boy with a pussy 
willow catkin in his ear Part of the foreign body had been removed 
at the time of the injury, and more had been removed later, with the 
use of general anesthesia The ear did not heal, and six months later 
a simple mastoidectomy revealed the rest of the foreign body to be m 
the aditus 

Injuries of long duration m the ear were also leported by Mosher 6 
In 1 case a wound, made by a knife blade, through the external auditory 
canal into the middle cranial fossa caused meningitis m seventy-two 
hours The knife blade was removed by mastoidectomy, and the tip of 
the blade was found just above the jugular bulb, m the middle cranial 
fossa Mosher’s second case was that of a 60 year old man who had 
been shot m the left mastoid The ear gave him little trouble for thirteen 
years, after which signs of purulent otitis media developed Fifteen 
lead fragments were removed from the mastoid region During the 
operation an extradural abscess was discovered and drained A radical 
mastoidectomy was eventually required to effect recovery 

In 1 of Wood’s patients, a part of a scissors blade was found m 
the medial wall of the middle ear 6 A raised window had fallen on a 
4 year old child The immediate result was complete facial paralysis, 
a few days later purulent otitis media developed An otologist was 
consulted about nine months later, and roentgenograms revealed a 
metallic foreign body in the ear At first it was thought to be leaded 
glass from the window, but radical operation revealed part of a scissors 
blade m the medial wall of the middle ear The scissors, the family 
recalled, had been left in the window prior to the child’s injury 

. REPORT OF CASES 

Case 1 — A Negro, 66 years of age, was referred to the otology service of 
Grady Memorial Hospital on Dec 14, 1946, with a diagnosis of purulent otitis 
media of the left ear For about two weeks prior to his admission to the hospi- 
tal the patient had been treated locally, with sulfadiazine administered orally 
and with injections of penicillin An accurate history was not obtainable because 
°f the patient’s faulty memory, but he stated the belief that about four years 

4 Bettington, R H Peculiar Sequel to a Foreign Body in the Ear M J 
Australia 1 535 (March 19) 1938 

5 Mosher, W F Foreign Bodies in the External Canal, Middle Ear 
and Mastoid and Their Complications, Arch Otolaryng 36 679 (Nov ) 1942 

. 00 ^> V V Scissors Point Embedded in the Inner Tympanic Wall 

facial Paralysis, Ann Otol , Rhin & Laryng 39 111 (March) 1930 
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prior to the examihation his left ear had discharged pus for two months He 
had had no medical treatment at the time, the ear stopped draining spontaneously 

Ten months prior to his admission pus began draining profusely from his 
ear, during the next months he had what he described as “black-out spells” 
but he denied having experienced vertigo, fainting or unconsciousness His 
health m general had been good Poor vision, especially m the left eye, was 
his only complaint other than the discharge from his ear He failed to com- 
ment on his poor hearing on the left side until asked about it Then he said 
that he believed the ear was a little deaf but that he did not know how long 
such a condition had existed 

Physical Examination — The patient was well developed and adequately nour- 
ished and looked his age He was rational and oriented and seemed to hear 
well He had complete paralysis of the left side of the face, and the left eye 
did not move laterally when he looked to the left His vision of 60/100 in 
each eye was considered good for distance The eyegrounds showed nothing 
significant except arteriosclerotic retinopathy grade 1 His few remaining teeth 
were carious, with a 4 plus degree of pyorrhea The right ear was normal. 



Fig 1 — A, roentgenogram indicating foreign body m superior aspect of 
left petrous bone, B, knife blade after removal 


hearing in that ear was approximately normal The left ear had a profuse, 
foul, purulent discharge Since the external canal was filled with a polyp-hke 
growth, the drum membrance could not be seen When the polyp was removed, 
neither the tympanic membrane nor the ossicles could be seen No tenderness 
was elicited over the mastoid region Hearing was then about 1/15 for a spoken 
voice, bone conduction was good Complete neurologic examination revealed no 
abnormality except palsies m the sixth and seventh cerebral nerves The blood 
pressure was 110 systolic and 70 diastolic The patient’s temperature was 
98 0 F 

Laboratory Examination — The white blood cell count was 6,500, the urine 
was normal and the Kahn reaction of the blood was negative Examination 
of the spinal fluid was not accomplished 

Roentgenograms of the mastoid and petrous portions indicated an opaque 
foreign body, measuring 3 7 cm in length, lying in the superior aspect of the 
left petrous bone (fig 1A) The foreign body extended from the bony wall 
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of the external auditory canal to a point approximately 5 mm inferior to the 
tip of the petrous bone The entire petrous bone had the appearance of sclerosis 
consistent with petrositis No cavities were noted in the petrous bone 

Operation— On Dec 31, 1946, surgical removal of the foreign body was 
accomplished by an endaural approach The membranous wall of the external 
auditory canal was incised down to the annulus tympamcus, and the outer 
end of the foreign body was located m the anterior wall of the bony canal It 
was easily removed with grasping forceps The object was a rusty knife blade, 
3 7 by 1 cc (fig IB) When interrogated after the operation, the patient said 
that he had been stabbed in the ear about thirty years ago 

The exact cause of the facial and ocular palsies was not determined The 
patient could not state the date on which they were first noticed, but he expressed 
the belief that the ocular paralysis was recent When he was last seen, on 



Fl S 2 —-Roentgenograms indicating foreign body in region of left mastoid 
process A, knife blade after removal 


larch 7, 1947, the palsy of the sixth nerve had completely disappeared, but 
tie facial palsy was unchanged His ear had healed, no purulent discharge 
could be seen His hearing was about 3/15 for whispered voice 

Case 2 A 34 year old Negro woman was admitted to the Grady Memorial 
ospita on Feb 12, 1947 She stated that she had been in a knife fight about 
ovem er 1937 and had received a stab wound in front of the left ear The 
acera ion was treated at that time in the outpatient service, but the patient 
ew not ing of a knife blade’s being in her ear, and the mtern did not probe 
1945 P ° S t! G °! eign b^ies She had no otologic complaints until November 
runtnrM ^ a ., arge abscess over the left postauricular region developed and 
mo e external auditory canal She received outpatient treatment in 
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the clinic, the discharge stopped, and for the next fifteen months she had no 
otologic complaints except fleeting pains in the left ear One week prior to 
admission, she began to have pain, tenderness and swelling over the postauricular 
area The symptoms progressed to the point of extreme tenderness and pain 
in the mastoid region Roentgenograms were taken for the first time (fig 2), and 
the following report was made 

“The films indicate a broken knife blade, measuring approximately 1 5 cm 
in length, in the region of the left mastoid process The broken end of the 
blade is m the region of the posterior inferior wall of the external auditory 
canal The tip of the blade has apparently entered the mastoid process anterior 
to the stylomastoid foramen The mastoid cells appear to be sclerotic, but there 
is no evidence of mastoiditis or cholesteatoma ” 

The patient’s hearing was never affected The knife blade was removed 
in a simple mastoidectomy, by the postauricular route (fig 2) The mastoid 
cells were sclerotic The patient had an uneventful recovery 

SUMMARY 

Two unusual cases of foreign bodies in the ear are reported In 
each case the origin was traumatic, and the foreign body was present 
for a number of years before a pathologic process in the ears was 
manifest to the patient or to the physician 

CONCLUSION 

From the review of the literature and the present cases, it can be 
said that prolonged purulent otitis media may be caused by foreign 
bodies, of whose presence the patient is not necessarily aware In all 
suspicious cases, therefore, roentgenoscopic examination should be made 
to determine whether a foreign body is present Such a procedure 
would contribute both to the welfare of the patient and to the protection 
of the physician 

Emory University School of Medicine 
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ALTHOUGH it has been variously estimated that otitis externa 
A constitutes from 5 to 40 per cent of all cases encountered in 
otologic practice in the United States 1 — the wide variation being due 
to sectional differences in temperature and humidity — renewed interest 
in infection of the external auditory canal is essentially a by-product 
of the war years This situation is the result of the high incidence 
and widespread distribution of otitis externa among military personnel 
in humid tropical and subtropical regions While the causative agent 
of otitis externa can be any one of a variety of bacteria and fungi, it is 
quite probable that the role of the latter, whether as primary or sec- 
ondary agents of infection, has been exaggerated 2 

The normal human skm harbors an enormous number of bacteria, 
which ordinarily are harmless According to Price, 3 these may be 
divided into a resident and a transient population, the former usually 
remaining fairly stable However, some influences, particularly heat 
and moisture, cause considerable changes in the number of bacteria 
found on normal skm Sometimes pathogenic bacteria suddenly become 
members of the resident flora of the skm, they may then be extremely 
persistent and difficult to dislodge Once a foothold is gained in skm 
already diseased, bacteria are responsible, in greater or less degree, for 
many diseases affecting the human skm By virtue of its exposed 
position to the outside world, the external auditory canal is open to 
invasion by numerous micro-organisms, here a moist milieu containing 
cellular detritus and cerumen often serves as an adequate culture 
medium for the growth of bacteria and fungi 


^ ^ Otitis Externa, Ann Otol , Rhin & Laryng 51 370 (June) 

2 Syverton, J T , Hess, W R, and Krafchuk, J Otitis Externa Clinical 
ervations and M,cr °biologic Flora, Arch Otolaryng 43 213 (March) 1946 
T , a ri | Ce ’, P B The Bacten °logy of the Normal Skin A New Quantitative 
vr , PP 1 le „, t0 a Stud y of the Bacterial Flora and the Disinfectant Action of 
lechamcal Cleansing, J Infect Dis 63 301 (Nov -Dec) 1938 
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In the opinion expressed by Pillsbury, 4 5 the problem of the manage- 
ment of bacterial infections of the skm cannot be dismissed simply 
by a discussion of the diseases produced, the bacteria' concerned and 
the disadvantages of the various antibacterial agents now available, 
especially since these agents still have certain definite shortcomings 
The management of the more difficult and more resistant cutaneous 
infections can be improved by a better understanding of the manner in 
which the skin resists and harbors bacteria and of some of the mecha- 
nisms by which bacteria produce harmful effects Several factors 
apparently play a role in the remarkable protection afforded by the 
normal human skin against bacterial invasion These factors, however, 
are imperfectly understood, and further basic study is necessary 

A factor of considerable importance is the p H of the skm Marchi- 
onini and Hausknecht 6 determined the p H of the skm and found that 
the surface of the skm is enveloped (figuratively speaking) by an “acid 
cloak,” which exhibits pronounced defense against bacterial invasion 
The normal “acid mantle” of the skin’s surface is dependent on corm- 
fied horny cells, whose reaction is more acid than that of any other 
cutaneous tissue, sweat, secretions of the sebaceous or oil glands, and 
the apocrine glands, which are probably the chief producers of the 
odoriferous cutaneous secretions 

In a series of studies, Blank a measured the p H of the surface of the 
skm of a series of 100 male medical students and 100 women nurses, 
aged 19 to 27, and found the p K to vary from 4 0 to 7 0 Most of the 
p H readings were found to lie between 4 2 and 5 6, the average p n of 
female subjects being 0 5 higher than that of male subjects Exami- 
nation of children, aged 3 to 14 years, revealed the variation in p H to be 
the same as that in adults, namely, 4 0 to 7 0 Most of the p H readings 
fell between 4 2 and 6 0, the average p K of girls being from 0 2 to 0 3 
higher than that of boys 

In investigating the pn of the skin of seborrheic patients, Mar- 
chionmi found that the seborrheic areas of the body are more alkaline 
than other parts of the skin’s surface The alkaline areas were shown 
to be less bactericidal than the rest of the skm, thus being predisposed 

4 Pillsbury, D M The Management of Bacterial Infections of the Skin, 

J A M A 132 692 (Nov 23) 1946 

5 Marchionini, A, and Hausknecht, W Sauremantel der Haiit und Bak- 
terienabwehr I Die regionare Verschiedenheit der Wassersstoffionenkonzentra- 
tion der Hautoberflache, Kim Wchnschr 17 663 (May 7) 1938, II Ueber die 
regionare Verschiedenheit der Bakterienabwehr und Desinfektionskraft der Haut- 
oberflache, ibid 17 736 (May 21) 1938 

6 Blank, I H Measurement of pn of the Skm Surface I Technique, J 
Invest Dermat 2 67 (April) 1939, III Measurements on the Arms of Children 
with no Apparent Skin Lesions, ibid 2 231 (Oct ) 1939 
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to cutaneous infection Marchionmi also demonstrated that there is a 
shift of the pn of the skin toward the alkaline side in most cases of 
vesicular eczema Some dermatoses are associated with excessive dry- 
ness of the skm , as the dryness becomes more pronounced, the tendency 
to fissure formation is increased, this tendency, m turn, contributes to 
an increase m alkalinity Bernstein and Herrmann, 7 in studies of the 
p H of the skin surface, found the highest degree of alkalinity in fissures 
present in eczematous processes 

Susceptibility to infection by bacteria is thought by many investi- 
gators to be due to the removal of the antibacterial “acid mantle” of 
the skm and its displacement by an abnormally “alkaline mantle ” As 
m the case of bacterial micro-organisms, warmth and moisture are 
especially favorable to the propagation of many forms of fungi, the 
commonest fungi are known to multiply in the fertile soil supplied by 
damaged and swollen horny material Indeed, moisture, maceration, 
dead horny tissue and relative alkalinity are four favorite conditions 
for the propagation of fungi causing such conditions as moniliasis, 
dermatophytosis (“athlete’s foot”) and ringworm of the groin 

In commenting on the acidity of the skm, Wise and Sulzberger 8 
declared 

These results confirm the fact of the normal acidity of the skm surface and the 
old-accepted concept of the protective function of the acid mantle The logical 
conclusion, in managing many skin diseases is, therefore, not (as so popularly and 
inanely reiterated) to “alkalimze” but rather to “acidify”— at least as regards the 
skin’s surface Experimental data show not that there is “too much acid” but 
rather that there may be too little acid on the skm surfaces in many instances of 
cutaneous infection and disease 

Generally, clinical experience has shown that alkalis are much more 
likely to produce lasting or severe cutaneous damage than are acids 

PRESENT INVESTIGATION 

It will be recalled that the external auditory canal consists of a 
membranocartilagmous and a bony part, the entirety measuring about 
1)4 inches (3 2 cm ) m length The membranocartilagmous portion 
constitutes the outer one third of the canal, while the medial two thirds 
is bony Development of the canal is complete by the third year of 
life Hair follicles and sebaceous and ceruminous glands are present 
only m the membranocartilagmous portion, being absent in the bony 
part It is the outer one third of the canal which is the seat of 
furuncles 

ci ^ Bernstein, E T , and Herrmann, F The Acidity on the Surface of the 
i>km, New York State J Med 42 436 (March 1) 1942 

i i ^ ,Se ’ ^ ’ an< ^ Sulzberger, M B Year Book of Dermatology and Syphi- 
loiogy, Chicago, The Year Book Publishers, Inc, 1938, p 553 
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Table 1 — -Data on the pn of the Cutaneous Surface of the Normal External 
Audttory Canal m 60 Adults 





Normal 




Normal 

Patient 

Age 

Sex 

Pa ol Skm 

Patient 

Age 

Sex 

p a of Skm 

1 

42 

M 

65 

24 

36 

p 

50 




67 




52 




69 




52 

2 

33 

P 

64 

25 

25 

p 

71 




67 




69 




67 




68 

3 

36 

M 

68 

26 

30 

M 

67 




68 




69 




68 




69 

4 

37 

P 

6 8 

27 

31 

M 

78 




70 




77 




69 




77 

5 

47 

M 

64 

28 

27 

P 

69 




61 




70 




5 9 




71 

6 

36 

M 

6 4 

29 

45 

P 

64 




66 




05 




66 




62 

7 

34 

M 

70 

30 

37 

M 

70 




69 




70 




70 




70 

8 

33 

P 

70 

31 

43 

P 

70 




7 0 




69 




69 




69 

9 

34 

M 

60 

32 

42 

M 

69 




63 




68 




64 




68 

10 

41 

P 

66 

33 

29 

M 

52 



67 




50 




66 




50 

11 

46 

M 

66 

34 

32 

M 

68 




65 




68 




65 




68 

12 

31 

M 

70 

35 

31 

M 

66 



7 1 




69 




70 




69 

18 

34 

P 

67 

36 

26 

P 

69 



69 




70 




7 0 




71 

14 

28 

M 

65 

37 

22 

M 

66 



67 




67 




67 




68 

15 

26 

P 

73 

38 

36 

M 

71 



73 




75 




76 




77 

16 

37 

P 

73 

39 

25 

P 

74 



73 




74 




73 




74 

17 

35 

M 

73 

40 

21 

P 

76 



73 




75 




7 2 




73 

18 

39 

P 

65 

41 

21 

M 

72 



67 




71 




69 




71 

19 

28 

P 

67 

42 

31 

M 

56 



67 




58 




67 




58 

20 

29 

P 

68 

43 

29 

P 

64 



68 




64 




69 




66 

21 

42 

M 

53 

44 

29 

P 

65 



50 




65 




50 




67 

22 

33 

M 

76 

45 

33 

M 

66 



77 




65 




77 




65 

23 

34 

P 

60 

46 

43 

M 

65 




59 




07 




58 




67 
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Table 1 — Data on the pn of the Cutaneous Surface of the Normal External 
Auditory Canal tn 60 Adults — Continued 





Normal 




Normal 

Patient 

Age 

Sex 

pn of Skin 

Patient 

Age 

Sex 

Pn of Skin 

47 

27 

F 

71 

54 

26 

F 

67 




72 




69 




7 3 




70 

48 

37 

M 

62 

55 

29 

M 

60 




62 




60 




6 4 




60 

49 

39 

F 

6 7 

56 

23 

F 

70 




6 5 




70 




6 S 




69 

50 

46 

M 

63 

57 

44 

F 

63 




65 




69 




65 




70 

a 

39 

F 

69 

58 

46 

M 

6 3 




68 




6 5 




6 9 




66 

52 

30 

F 

64 

59 

39 

F 

59 




66 




62 




6 5 




62 

53 

32 

M 

68 

60 

44 

F 

70 




67 




72 




69 




74 


In the present investigation, measurement of the pn of the cutaneous 
surface of the external auditory canal was undertaken in a series of 
131 subjects (27 infants, 44 children and 60 adults) with no apparent 
lesions in their external auditory canals and either with no visible 
cerumen or with minimal amounts A specially adapted silver-silver 
chloride glass electrode, employed m conjunction with the Coleman 
electrometer, was introduced into the external auditory canal so as to 
assure adequate contact with the cutaneous surface of the membrano- 
cartilagmous portion Because of the inherent difficulty of carrying on 
Ph readings of the skin of the external auditory canal in infants and 
very young children over prolonged periods, for the sake of uniformity 
three consecutive readings were taken at one-half minute intervals m all 
three groups — infants, children and adults 

The 60 adults under study (30 men and 30 women) were parents 
of the infants and children The ages of the men ranged from 21 to 47 , 
the ages of the women, from 21 to 45 In the adult male group the 
Ph range of the skm of the external auditory canal was found to be from 
0 to 7 8 In the adult female group the p H range of the skm of the 
external auditory canal was found to be from 5 0 to 7 6 Of the 30 
a ult subjects, 23 evinced p H values for the skm entirely within the 
aci range, 6, values within the alkaline range, and 1, a neutral p H 
tie 30 adult female subjects, 21 evinced pn values for the skm within 
e acid range, 6 within the alkaline range and 3 within a slightly acid, 
slightly alkaline range of fluctuations (table 1) From these obser- 
va ions, it appears that there is little difference m the pn range of the 
s in o t e normal external auditory canal of men and women of similai 
ge groups The p H values fall chiefly within the acid range 
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Table 2 — Data on the pa of the Cutaneous Surface of the Normal External 
Auditory Canal m 71 Infants and Children 





Normal 




Normal 

Patient 

Age 

Sex 

PhoI SUn 

Patient 

Age 

Sex 

7 >n of Skin 

1 

2 % 

F 

87 

24 

5 

AI 

60 




70 




60 




72 




62 

2 

9 mo 

M 

75 

25 

8% 

P 

59 




75 




58 




76 




57 

3 

4% 

H 

71 

26 

2 

P 

02 




73 




63 




74 




63 

4 

11 mo 

F 

61 

27 

2 

M 

62 




66 




67 




67 




66 

5 

2 

M 

69 

28 

18 mo 

P 

60 




70 




63 




70 




64 

5 

3 

M 

71 

29 

2% 

P 

65 




71 




67 




72 




67 

7 

3 mo 

M 

67 

30 

5 

P 

67 




62 




69 




62 




69 

8 

4 

P 

71 

31 

7 

P 

62 




7.5 




69 




77 




69 

9 

9% 

M 

70 

32 

5 

M 

70 




70 




74 




71 




75 

10 

12 

M 

76 

33 

12 

P 

78 




76 




79 




77 

/ 



78 

11 

13 mo 

M 

65 

34 

9 

P 

69 




66 




70 




70 




69 

12 

2% 

M 

71 

33 

4 

M 

79 




74 




79 




76 




78 

13 

6% 

M 

77 

36 

1 

M 

75 




74 




74 




77 




76 

14 

3 

M 

64 

37 

4 

M 

63 

• 



64 




67 




64 




67 

15 

8 mo 

M 

61 

38 

15 mo 

P 

74 




6.3 




74 




65 




74 

16 

il 

M 

75 

39 

3 

M 

65 




75 




61 




74 




65 

17 

13% mo 

P 

57 

40 

4 mo 

M 

62 




58 




62 




57 




62 

18 

6 

M 

69 

41 

7% 

M 

67 




71 




69 




74 




70 

19 

13 

P 

68 

42 

10 mo 

P 

60 




69 




63 




70 




63 

20 

10 wL 

F 

62 

43 

23 mo 

F 

56 




61 




62 




63 




56 

21 

2% 

F 

64 

44 

6 mo 

M 

56 




05 




58 




68 




59 

22 

5 

F 

59 

45 

5 mo 

M 

60 




60 




69 




62 




08 

23 

3 

M 

65 

46 

5-n-L 

F 

57 




66 




60 




67 




60 




The younger subjects under investigation numbered 27 infants (14 
males and 13 females) and 44 children (23 males and 21 females) I he 
ages of the male infants ranged from 3 months to 2 years and those of 
female infants from 5 weeks to 2 years The ages of the male children 
were from 2 to 11 years and those of the female children from to 
13 years In the group of male infants, the pa range of the skm of t le 
external auditory canal was from 5 6 to 7 6 In the group of fema e 
infants, the p H range of the skm of the external auditory canal was 
found to be from 5 2 to 7 4 Male children, on the other hand, had a 
Ph range of the skm from 6 0 to 7 9, whereas female children had a 
range from 5 7 to 79 (table 2) 

Of the 14 male infants, 1 1 evinced pa values for the skm within the 
acid range, while values for 3 subjects fell within the alkaline range 
Of the 13 female infants, 12 evinced pn values of the skin entirely within 
the acid range and but 1 within the alkaline range Of the 23 male 
children, 10 evinced pn values for the skin within the acid range, 
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12 within the alkaline rangq and 1 within a slightly acid, slightly alkaline 
range of fluctuations Of the 21 female children, 12 evinced pn values 
for the skin within the acid range, 8 within the alkaline range and 
1 within a slightly acid, slightly alkaline range of fluctuations 

From these observations it appears that there is little difference in 
the p H range of the skin of the normal external auditory canal of male 
infants and that of female infants The p H values fall mostly within the 
acid range Among children, the tendency for acid p s values is not 
nearly so pronounced as that for othei groups 

SUMMARY AND CONCLUSIONS 

Renewed interest in infection of the external auditory canal is essen- 
tially a by-product of the war years By virtue of its exposed position 
to the outside world, the external auditory canal is open to invasion by 
numerous micro-organisms, a moist milieu containing cellular detritus 
and cerumen often serves as an adequate culture medium for the growth 
of bacteria and fungi 

The management of the more difficult and more resistant cutaneous 
infections can be improved by a better understanding of the manner m 
which the skin resists and harbors bacteria and of some of the mecha- 
nisms by which bacteria produce harmful effects Several factors play 
a role in the remarkable protection afforded by the normal human skin 
against bacterial invasion These factors, however, are imperfectly 
understood, and further basic study is necessary 

A factor of considerable importance is the p H of the skin The 
surface of the skm is enveloped by an “acid mantle,” which exhibits 
pronounced defense against bacterial invasion Determinations of the 
pn of the skm by other investigators reveal the following facts (1) The 
seborrheic areas of the body are more alkaline than other parts of 
the skin’s surface, (2) the alkaline areas are less bactericidal than the 
lest of the skin, thus being predisposed to cutaneous infection, (3) in 
most cases of vesicular eczema there is a shift of the p H of the skin 
toward the alkaline side , (4) the highest degree of alkalinity is present 
m fissures associated with eczematous processes, and (5) moisture 
maceration, dead horny tissue and relative alkalinity are four favorite 
conditions for the propagation of many forms of fungi It has been 
asserted 8 

The logical conclusion in managing mam skin diseases, is not to “alkalmize” but 
rattier to “acidify” — at least as regards the skin’s surface 

In the present investigation, measurement of the p n of the cutaneous 
surface of the external auditory canal was undertaken in a series of 
131 subjects (27 infants, 44 children and 60 adults) with no apparent 
lesions m their external auditory canals and either with no visible 
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cerumen or with minimal amounts A specially adapted glass electrode 
was employed in conjunction with the Coleman electrometer 

In the group of adult male subjects, the pn range of the skm of the 
external auditory canal was found to be from 5 0 to 7 8 In the group 
of adult female subjects, the pn range of the skm of the external audi- 
tory canal was found to be from 5 0 to 7 6 Of 30 adult male subjects, 
23 evinced pn values for the skm within the acid range , 6, values within 
the alkaline range, and 1, a neutral pn Of 30 women, 21 evinced 
pn values for the skm within the acid range, 6 within the alkaline range 
and 3 within the slightly acid, slightly alkaline range of fluctuations 
From these observations it appears that there is little difference in the 
pn range of the skm of the normal external auditory canal of adult male 
and adult female subjects of similar age groups The pn values fall 
chiefly within the acid range 

In the group of male infants, the pn range of the skm of the external 
auditory canal was found to be from 5 6 to 7 6 In the group of female 
infants the pn range of the skm of the external auditory canal was found 
to be from 5 2 to 7 4 Male children, on the other hand, had a range 
in the pn of the skm from 6 0 to 7 9, whereas female children had a 
range m the p n of the skm of from 5 7 to 7 9 Of 14 male infants, 

11 evinced p n values for the skm within the acid range, while those 
for 3 subjects fell within the alkaline range Of 13 female infants, 

12 evinced p K values for the skm within the acid range and but 1 within 
the alkaline range Of 23 male children, 10 evinced pn values for the 
skin within the acid range, 12 within the alkaline range and 1 within a 
slightly acid, slightly alkaline range of fluctuations Of 21 female chil- 
dren, 12 evinced pn values for the skin within the acid range, 8 within 
the alkaline range and 1 within a slightly acid, slightly alkaline range 
of fluctuations From, these observations it appears that there is little 
difference m the p H range of the skin of the normal external auditory 
canal of male and of female infants The pn values fall chiefly within 
the acid range Among children the tendency for acid pn values is not 
nearly as distinct as it is for other groups 

185 North Wabash Avenue 



PROGRESS IN SURGERY OF THE SEPTUM 


REUBEN KAYSER, MD 

Assistant Surgeon Manhattan Eye, Ear and Throat Hospital 
BROOKLYN 

I N A previous presentation, it was demonstrated how with the new 
procedure 1 one could, with safety, entirely excise a deformed septal 
cartilage and still support the nose by the use of the upper lateral car- 
tilages and a co lumellar cartilaginous strut Since then various modifi- 
cations of the procedure have been advanced by other investigators 
(Fomon and others 2 ) One modification by Galloway 3 in my opinion 
destroys what I consider the shock absorber action of the membranous 
septum because it traverses the membranous septum with a rigid carti- 
lage graft A columellar strut implanted into the columella by the 
Fomon technic is a more sound procedure physiologically My experi- 
ence has taught me that it is futile to attempt to correct scar contractures 
of the mucopenchondrial flaps by the employment of septal cartilage 
grafts Regardless of the type of septal deformity, its correction must 
be achieved along the lines of proved surgical and plastic principles 
applied by an otolaryngologist trained m rhinoplasty who can improvise 
as the occasion arises 

I have waited before publishing many of the findings reported m 
1944 because I felt that it was necessary to take sufficient time to 
evaluate the merits of the contributions made Since the original 
presentation in 1944 by Kayser of the studies to be mentioned in this 
paper, there have been no modifications of any of the observations then 
noted, and they are now presented as then reported Any operator 

Part of paper read before the American Otorhinologic Society for the 
Advancement for Plastic and Reconstructive Surgery, Inc , under the title “Rhino- 
plasty and Nasal Rhysiology” on November 11, 1944 Also read before the 
Section on Laryngology, Rhmology and Otology of the Medical Society of the 
County of Kings and Academy of Medicine of Brooklyn, on April 11, 1945, as 
part of paper titled “Rhinoplasty and the Submucous Resection as Aids Towards 
Improving Nasal Physiology with Presentation of a New Technic for Correcting 
the Dislocated and Obstructing Septal Cartilage Associated With and Without 
External Nasal Deformity ” 

1 Kayser, R New Operation for Dislocated Septal Cartilage, Am J Surg' 
72 242-251 (Aug ) 1946 

2 Fomon, S , Syracuse, V R , Bolotow, N , and Pullen, M Plastic Repair 
of the Deflected Nasal Septum, Arch Otolaryng 44 141-156 (Aug ) 1946 
3 Gallovaj, cited by Formon, Syracuse, Bolotow and Pullen 2 

210 



KAYSER— SURGERY OF SEPTUM 


211 


who is familiar with the post-traumatic distortions of the septal cartilage 
and bone and the scarring and contractures of the surrounding soft 
parts knows that although the correction of each septal deformity poses 
an individual problem the basic principle of working close to the bone 
and cartilage is a sine qua non for a satisfactory submucous resection 
Similarly, I am now convinced that the Kayser procedure has simplified 
surgery of the septum because of its pioneer work m establishing the 
principle that one can, m selected cases, remove the entire septal 
cartilage without the danger of a saddle deformity 

Proetz 4 said that "aside from the removal of tumors and the correc- 
tion of cosmetic shortcomings, surgery of the nose has only two func- 
tions — to eradicate infection and to restore physiologic harmony ” This 
paper is concerned with the restoration of physiologic harmony, to be 
achieved by a submucous resection which may necessitate for its complete 
execution rhmoplastic procedures on the nasal framework I wish to 
establish the concept that such rhmoplastic procedures as the removal 
of a nasal hump, the out-fracturing incidental to a lateral osteotomy or 
the transfixion of the nasal tip can facilitate the thorough execution of 
a complicated submucous resection However,' the fact cannot be 
stressed too strongly that no rule of thumb can replace the judgment 
of an experienced otolaryngologist in deciding when these steps are to 
be employed 

It is now the teaching on the service of Dr Anthony Nigro at the 
Manhattan Eye, Ear and Throat Hospital that a knowledge of various 
systems and subdivisions of procedures is of little value if one is not 
familiar with the following facts First one must know the physiologic 
function of the nose More important still is a thorough knowledge not 
only of all the normal variations to be found m the anatomy of the bones, 
cartilages and soft structures of the nose but also of the distortions of 
these parts caused by trauma 

The principle functions which the rhmologist must conserve are 

1 Sense of smell Inasmuch as this is limited to the area of the 
distribution of the olfactory nerve, it is important that this area be 
kept clear 


2 Comfortable breathing of air currents According to Proetz, 4 
both inspiratory and expiratory air currents pass in a high curve 
through the nasal chambers but only the expiratory currents enter 
the meatuses ” It is evident that the direction of the nares as well as 
their size and shape can influence these airways Nasal deformities 
which obstruct the high curve mentioned obstruct the airways Any 
eformity which obstructs- these airways must be corrected 

, ^ oetz > A W Essays on the Applied Physiology of the Nose, St Louis, 
Annals Publishing Company, 1941, p 349 
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3 Moistening of the air The nose secretes 1 liter of water every 
twenty-four hours A protective blanket of mucus must be maintained 
on the nasal mucosa The villi must be protected from drying As 
deviated septum can cause areas of drying, with subsequent catarrh and 
even headaches, the correction of such a septum by a submucous resec- 
tion is physiologically sound 

4 Heating of the air Two and a half per cent of the loss of body 
heat occurs m the nose, where the air is heated to the body temperature 
In order to achieve this the turbinates act as wall radiators Because 
the outer framework of the nose is rigid, the turbinates by their capacity 
to swell quickly act as valves to the volume of air passing over them 
Deformities of the nose and the septum accompanied with septal spurs 
and ridges which dig into the turbinates limit the capacity of the 
turbinates to respond physiologically to normal stimuli Here too, there- 
fore, the indicated operation is physiologically sound 

The following terminology will help clarify the description of the 
structures of the nose and their relationships to each other Anterior 
and ventral are used interchangeably — away from the back Posterior 
and dorsal are used interchangeably — toward the back Cephalad means 
in the direction of the cranium, caudad, in the direction of the feet, 
ental, toward the center, ectal, m the direction of the surface, medial, 
toward the midline, and lateral, away from the midlme Thus the 
so-called dorsum of the nose is really the ventral or anterior aspect of 
the nose The tip of the nose is at the anterior caudad end 

STRUCTURE OF THE NASAL FRAMEWORK 

This discussion is concerned with the anatomy of the structures 
of the nasal framework and of the septum The nasal framework is 
composed of a bony part and of a cartilaginous part The bony part 
is made # up of the two nasal bones The nasal bones rest against each 
other medially to form the arch or bridge of the nose Laterally, this 
arch or bridge of the nose is supported by the frontal processes of the 
maxillary bone At the root of the nose the nasal bones are mortised 
into the nasal processes of the frontal bone At this articulation the 
nasal bones are solid and heavy Viewed from without, each nasal 
bone is first concave and then convex At the junction of these two 
bends the nasal bone is thin, and this is the site where fracture most 
frequently occurs 

The cartilaginous framework is composed of the upper and lower 
lateral cartilages 

Upper Lateral Caihlages — The upper lateral cartilages are not 
separate cartilages at all Actually they are winglike lateral prolonga- 
tions from the anterior edge of the septal cartilage The medial edge 
of the upper lateral cartilage is continuous with the entire anterior edge 
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of the cartilaginous septum This medial edge may extend caudad to 
the caudal anterior end of the septum, or it may occasionally end short 
of the caudal end of the septum As long as the upper lateral cartilages 
are united at their medial margins, they support the nose throughout 
their entire length Naturally, only if they end short of the septum 
or if they are separated from each other does the septum offer support 
to the areas in question It is m such cases that one must be on 
one’s guard against a saddle nose when a submucous resection is done 
Each wing of the upper lateral cartilage is usually roughly triangulai 
in shape The base of the triangle is thus the anterior edge of the 



Fig-. 1 — Relationships of upper lateral cartilages may vary 


septum The cephalic part of the upper lateral cartilage is attached 
firmly by fibrous tissue to the medial aspect of the processus pyriformis 
Occasionally the upper lateral cartilage may be quadrilateral It is 
thickest at the septum and thins out laterally The ectal surface is 
usually flat , occasionally it may be either concave or convex 

The cephalic edge of the upper lateral cartilage is always underneath 
tie nasal bone medially and underneath the frontal process of the 
superior maxilla laterally and may extend m this relationship for a 
■stance varying from 1 mm to almost the entire length of the nasal 
one Because of this anatomic relationship, when the soft structures 
tie nose are elevated from the nasal framework one must seek the 
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caudal edge of the nasal bone and then proceed anterior to it Other- 
wise, if one followed the anterior surface of the upper lateral cartilage 
one would slip underneath the nasal bone and then penetrate into 
the nasal cavity 

Invariably the caudal edge of the upper lateral cartilage first runs 
for a distance of about 5 to 10 mm , paralleling and almost hugging 
the septum m a direction slightly dorsal to the ventral edge of the 
septum I believe that this is an important relationship to retain, 
inasmuch as it forms a nasal cord, just as in the larynx there is a 
vocal cord The remainder of the caudal edge of the upper lateral 
cartilage then swings laterally and cephalad toward the apertura 
pyriformis 

The upper lateral cartilage is usually attached to the septum at 
an acute angle It has a natural springiness or elasticity When the 
pars compressor of the nasalis muscle contracts, the upper lateral car- 
tilage is pressed against the septum When the muscle relaxes, the 
upper lateral cartilage, of its own inherent elasticity, recoils away from 
the septum and the aforementioned angle is reestablished The main- 
tenance of this angle is important in quiet nasal breathing Rhinoplast) , 
to be physiologically sound, must conserve this angle, and it must 
create this angle if it does not exist This is accomplished by placing 
a loose petrolatum pack at the site of the angle when the rhinoplasty 
is completed 

In the nasal vestibule the anterior caudal part of the upper lateral 
cartilage crosses the dome of the vestibule like a shelf This shelf 
helps slice the air stream into more surfaces to be physiologically 
acted on 

The upper lateral cartilage is surrounded by a sheath of perichon- 
drium Anteriorly, part of this sheath is reflected onto the posterior 
surface of the lower lateral cartilage, becoming continuous with the 
perichondrium of the latter This sheath is an aponeurosis-like struc- 
ture through which the initial incisions are made in rhinoplasty 

Lower Lateral Cartilages — The lower lateral cartilages can best 
be visualized by imagining a teaspoon bent m the shape of a horseshoe 
with the handle somewhat pulled forward The spoon-shaped part 
is the lateral crus It gives the tip its shape and support The handle 
is the medial crus In the nose the two crura are connected by a 
dome-shaped expansion of the lower lateral cartilage The variations 
m shape of the lower lateral cartilages are legion The cephalad margin 
of the lateral crus rests on the upper lateral cartilage The two medial 
crura and their surrounding structures form the columella of the 
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Mobile Nasal Septum — The columella is freely movable on the 
cartilaginous septum This motility is made possible by the mem- 
branous septum 

The membranous septum consists of a tough elastic membrane 
connecting the free end of the septum and the columella It is tri- 
angular m shape, with the base at the under surface of the lower 
lateral cartilage The brevity of this description of the membrane 
should not belie its importance It is one of the most important struc- 
tures m rhinoplasty, since on its treatment depends the success or 
failure of many rhinoplasties 

Fixed Nasal Septum — The rhmologist is familiar with the relation- 
ship of the cartilaginous septum to the perpendicular plate of the ethmoid 



Fig 2 — The septum Note cartilaginous septum under nasal bones, irregularity 
ot thickness of nasal bones and nasal spines and cartilaginous septum ventral 
to them 


and to the vomer It is noteworthy that although the ventral aspect of 
the septum may be thin m the vicinity of the cribriform plate the 
septum may be post-traumatically as much as one-half inch (12 7 cm ) 
in thickness underneath the nasal bones Attention should be called 
to the folding screen arrangement by which the caudal edge of the car- 
tilaginous septum rests m the groove of the vomer The ridge and 
a ngulations frequently seen at this site are thus easily i isuahzed as the 
natural result of a crushing injury Proceeding ventrally, after the 
caudal edge of the septal cartilage leaves the vomerine and maxillarj 
grooves, it lies unsupported between the nasal spines for a distance of 
about 4 mm The so-called free margin of the septum then proceeds 
m a gi aceful curve cephalad and ventralh ton aid its union with the 
npper lateral cartilages 
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Nasal Spmes — The nasal spines are bony, pointed, prowlike pro- 
jections of the anterior medial ends of the maxillary bones They 
are strong They point directly forward and at times make a promi- 
nance m the upper lip at the nasolabial angle This is most noticeable 
when the patient smiles Although the septum is frequently dislocated 
from its position between these spines by trauma, the spines them- 
selves are rarely broken 

It is my opinion that the muscles of expression about the nose 
play an important part in nasal physiology There seems to be 
some confusion in the various textbooks about these muscles and 
their actions Dr Raven, of the American Museum of Natural His- 
tory, gave me permission to view and to study his most painstaking 



Fig 3 — Muscles of expression about the nose R P indicates right procerus 
muscle, R P C N right pars compressor of the nasalis muscle, R P A N 
right pars alans of the nasalis muscle, R 0 0 right orbicularis oris muscle, 
R D S right depressor septi of the orbicularis oris muscle, A D N anterior 
dilator nares muscle , P D N posterior dilator nares muscle, and P A M Q L S 
pars angulans of the quadratus labn superiors muscle 

and skilful dissection of the facial muscles of an adult gorilla A 
careful study of the paper of G H S Lightoller 5 titled “Facial Muscles” 
has yielded much information about the nasal muscles and nasal physi- 
ology Due credit must be given to Lightoller for his research in the 
physiology of sound production, especially his interpretation of the 
action of the nasalis muscle in the production of the sounds “P,” “B” 
and “M ” His photographs of faces m action are well worth study, 

5 Lightoller, G H S Facial Muscles The Modiolus and Muscles Sur- 
rounding the Rima Ons with Some Remarks About Panniculus Adiposus, J Anat 
60 1-85, 1925-1926 
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for it is his work which for the first time described the facial muscles 
as actually seen in action 

Ptocerus Muscle — These muscle fibers arise from the bone at the 
nasofrontal articulation They proceed cephalad and are inserted into 
the skin between the eyebiows Their contraction causes wrinkles 
of the forehead between the eyebrows 

Nasahs M uscle — The nasalis muscle is composed of two parts, the 
pars compressor and the pars alaris 

Pars Compressor The pars compressor is a thin flat muscle It 
has its origin from the maxillary bone lateral to the apertura pyri- 
formis It inserts into an aponeurosis on the. ventral aspect of the 
nose This aponeurosis is a common insertion for both pars compres- 
sors and thus helps make of the compressor muscles a nasal sphincter 
There is a bursa underneath this aponeurosis As the pars compressor 
runs ventromedially it crosses the cephalic part of the ala and then it 
crosses the upper lateral cartilage Its contraction thus presses (1) 
the cephalic part of the ala inward and (2) the upper lateral cartilage 
toward the septum A strong contraction of the pars compressor is 
necessary when saying “P” or “B ” It is also strongly contracted in 
the crying infant It is not so strongly contracted when “M” is 
voiced This strong contraction of the pars compressor presses the 
part of the upper lateral cartilage just mentioned as the nasal stop 
against the septum It helps create enough air pressure in the nose 
and mouth to burst the lips apart when such sounds as “P” “B” or 
“M” are voiced 

Pars Alaris The pars alaris is a fan-shaped muscle It arises 
from the maxillary bone at the dorsal and canine margin of the 
apertura pyrifornns Its lateral fibers insert into the caudal part of 
the ala When these lateral fibers contract they pull the ala downwaid 
and outward The pars alaris also sends fibers to the mobile part 
of the septum, being attached to the medial crura of the lower lateial 
cartilage, particularly to the winghke lateral darings of the ends of 
the medial crura Contraction of these fibers pulls the mobile septum 
downward Here must be mentioned an upward extension of the 
muscle orbicularis oris called the depressor septi, which when it con- 
tracts also helps pull the mobile septum downward Occasionally this 
epressor septi muscle is so prominent that it creates a webbing at 
tie nasolabial angle Its antagonist is the procerus muscle 

Othet Muscle Groups — To understand the movements of the alae 
t ree more muscle groups must be studied 

1 Pars angularis of the quadratus labn superioris muscle This 
angular is muscle arises from the frontal bone and the frontal process 
0 the maxillary bone Its most medial fibers proceed downward and 
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are inserted into the cephalic part of the ala When these medial 
fibers contract they pull the ala upward They are the antagonists 
of the lateral fibers of the pars alaris of the nasalis muscle The 
middle fibers of the angularis muscle proceed downward and outward 
and then curve around the ala and are inserted into the upper lip near 
the philtrum When these medial fibers contract they help to bring 
the ala medially and thus narrow the nostril The lateral fibers of the 
angularis muscle are inserted into the angle of the mouth It can 
thus be understood that the dominant action of the angularis muscle, 
in smiling or laughing, is to pull the ala upward and sometimes to 
cause a crease of the upper lip 2 and 3 Anterior and posterior 
dilator nares muscles These are two muscles reaching to the rim 
of the nostril, influencing its size and shape The anterior dilatoi 
nares arises from the ectal surface of the lateial aspect of the lower 
lateral and upper lateral cartilages and inserts into the rim of the 
nostril The posterior dilator nares muscle arises from the nasal 
notch of the superior maxilla and from the lateral sesamoid cartilages 
and inserts into the skin and the outer edge of the rim of the nostril 
By their action they tend to dilate and evert the nostrils 

The innervation of this entire muscle group is by the facial nerve 
To quote from Lightoller 

With the caput angulare pulling the ala nasi cranially and the pars alaris 
muscle nasalis pulling caudally and laterally the ala nasi, and caudally the inferior 
border of the nasal opening and septum mobile, we can see that the triangular 
exterior nares is very considerably modified in shape and made to approach the 
circular This gives, of course, the greatest possible aperture 

From the above it follows that to increase the capacity of the nasal airway there 
is primarily a widening of the anterior nares and secondarily a widening of the 
post vestibular area To decrease the capacity of the nasal airway there is a 
primary narrowing of the post vestibular area and a secondary nari owing of 
the external nares 

Depression of the nasal septum if it have any effect at all would rather be to 
widen the airway 

In forced or strained breathing the anterior and posterioi dilator 
nares muscles are in a state of contraction so that, in addition to the 
aforementioned rounding, the nares are also slightly everted 

The pars compressor of the nasalis muscle, by controlling the 
space between the septum and the upper lateral cartilage, helps control 
the amount and the shape of the air current entering the nose proper 
It is at once apparent that since these muscles are so important in 
nasal physiology they must be visualized and their action understood 
when a rhinoplasty is being done This can, in general, be best accom- 
plished by always working close to the nasal framework 

As far as the innervation of the nose is concerned, there are three 
mtranasal areas and three subcutaneous areas of importance m this 
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discussion Anesthesia applied to these areas is sufficient for the 
operations here discussed These areas are intranasally approximate!} 
at the anterior and posterior ends of the middle turbinate and at the 
nasopalatine foramen, subcutaneously the aieas are at appi oximatel} 
the midpoints of the cephalad and candad extremities of the nasal 
bone and at the infro-orbital foramen 



Fig 4 — Type of deformity of nose and septum depends on direction and 
force of trauma 



EFFECT OF TRAUMA 

'l he effect of trauma on the framework ot the nose m general and 
011 som e of the structures in detail will now be considered 

Figuies 4, 5 and 6 show the result of injury to the nose (1) at the 
Uri dge, (2) at the upper lateral cartilages and (3) at the tip 
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A deviated septum or a deformed nose, or both, can interfere with 
the function of the nose There are instances m which a submucous 
resection alone or a rhinoplasty alone will improve nasal function 
There are other cases in which both operations are necessary before 
satisfactory results can be achieved The rhmologist is therefore con- 
fronted, in each case that requires operative intervention, with the 
necessity of first making a decision whether to perform a submucous 
resection alone, a rhinoplasty alone or both a submucous resection 
and a rhinoplasty If both procedures are necessary, shall the opera- 
tions be done separately or both at one operative session? If done 



Fig 6 — Dislocation of septum caused by trauma at the tip 


separately, which operation shall be done first? It is my opinion that 
whatever decision is made should be based on a thorough knowledge 
of the anatomic derangement and physiologic dysfunction found in 
each case One should then be guided by surgical judgment and 
experience rather than by rule of thumb m how best to repair the 
damage found 

How does one proceed to look for anatomic and physiologic 
abnormalities? First, one inspects the exterior of the nose during 
quiet breathing Varying degrees of alar collapse during inspiration 
yield the following information 

1 The columella may be too broad and obstruct the nostril 

2 The nostril may be too narrow and slitlike and thus cause 
abnormal variations of pressure within the nostril 
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3 The structures of the roof of the vestibule may be atrophic or 
inadequately supported 

Then one examines the interior of the nose with and without 
mucosal shrinkage This will yield much information familiar to the 
rhinologist 

When rhinoplasty is contemplated, a study of photographs of the 
face is important both for making a diagnosis of the type of nasal 
deformity and for achieving face balance The set of photographs 



Fig 7 — Nostril view — dislocated septum before and after correction 



Fig 8 — Profile view — deformity of nose and dislocated septum before and 
alter correction Note correction of retracted columella by use of columellar 
cartilaginous strut 


employed is taken as follows (1) one full view, (2) both profile views 
and (3) one nostril picture taken from beneath 

Aufricht 6 suggests an extra set of pictures taken during laughter, 
or the reason that many deformities are then exaggerated The 
p rotograph s are usually printed one-half face size, except for the nostril 

^ Aufricht, G A Few Hints and Surgical Details m Rhinoplasty, Laryn- 
goscope 53 317-335 (May) 1943 
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view, which is made natuial size The face balance here described 
is that taught by Dr Samuel Foman 7 

In the full face view the nose normally occupies the middle third of 
the distance from the hail line to the bottom of the chin At the alae 
the outer margins should fall within perpendicular lines dropped from 
the innei canthi The midpoint of the root of the nose, the mid- 
point of the tip of the nose and the midpoint of the philtrum should 
be in the same perpendicular line This peipendiculai line should 
bisect the nose 

The profile angle of the nose should be about 30 degrees The 
angle between the columella and the hp or the nasolabial angle should 
be about 90 degrees or more In profile view the columella should 
extend slightly beyond the outer rim of the nostril 



Fig 9 — Same case as in fig 8 Semiprofile view before and after correction 
Note correction of hump and of cleft tip 

The nostril view yields infoimation as to the width of the columella, 
the size and shape of the nostrils, the bulkiness of the tip and the 
flaring of the alae A plan for the conection of any deformity and 
a pattern of tissues to be excised can be made from such a study 

A careful study of such photographs combined with a rhmoscopic 
examination helps one visualize what happened to the structures 
injured With this knowledge one can better restore the structures 
to a normal appearance and theiefore a normal function 

sequexce or opervtiox 

Now, with knowledge obtained from the sources mentioned combined 
with a pertinent history, one can better decide on the sequence of oper- 
ation when both a submucous resection and a rhinoplasty are indicated 


7 Foman, S Personal communication to the author 
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1 A submucous resection should precede a rhinoplasty when a 
deviation of the septum exists with pathologic changes which may 
contraindicate a rhinoplasty, such as the existence of (a) purulent 
sinus infection which the septum does not permit to drain satisfactorily, 

(b) nasal polypi with chronic sinusitis or (c) thickening or deflections 
of the caudal half of the septum which may interfere with an adequate 
osteotomy 

2 The submucous resection should be done aftei a rhinoplasty 
(a) when extensive shortening of the nose is necessary — one thus assures 
tip support, ( b ) when extensive removal of the hump is necessary — 
occasionally a high cartilaginous deflection may be simultaneously 
removed, and (c) when the upper lateral cartilages end short of the 
caudal end of the cai tilaginous septum One thus eliminates the danger 
of a saddle nose following a too thorough submucous resection distal 
to the upper lateral cartilages and then not having upper lateral cartilage 
long enough to repair the defect 

3 A submucous resection must be done simultaneously with a 
rhinoplasty (a) when the septum is so thick at its ventral third that 
it interferes with adequate olfaction when the nose is narrowed, ( b ) 
when the septum makes infracture with adequate narrowing impossible , 

(c) when infracturing lesults in gaps created by a septum which is 
transverse to the nndline and which cannot be forced into a midline 
position simply by thumb pressure, and (d) when a nasal deformity 
is accompanied with a dislocation of the septal cartilage which obstructs 
the nasal vestibule 

For the correction of the septal cartilage which obstructs the nasal 
vestibule the Kayser procedure advocates in part the following (from 
Kayser’s article 1 ) If a hump is present, it is removed and 

the upper lateral cartilages are completely freed from their septal 
attachments One usually finds that as soon as the fragment of cartilage is 
liberated from its marginal attachments it is drawn into an unnatural position 
beyond the mid-lme because of the scar contracture of the mucoperichondrium 
attached to the other surface of this cartilage fragment It is in this instance 
that it is necessary to excise the deflected cartilage entirely The mucoperi- 

chondnal flaps are undermined both from the remaining septum and from the 
floor of the nose until enough slack is created to permit the^flaps to stay m the 
mid-fine when complete healing has occui red The upper lateral cartilages 

are then sewn together 

The operator knows that these upper lateral cartilages are them- 
selves supported from the ental surface of the nasal bones He must 
always insure adequate support of these nasal bones Otherwise when 
a hump is removed and too much perpendicular plate of the ethmoid 
ls taken away, the entire outer fiamework of the nose may collapse as 
soon as an osteotomy is completed In some instances the upper 
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lateral cartilages themselves may be too inelastic or of poor consistency, 
so that m the judgment of the operator they may not be satisfactory 
for the support of the ventral aspect of the nose In such instances 
the operator must improvise other forms of support 

Mention was made of the nasal musculature When one under- 
stands the repeated pulls on the mobile septum and the alae caused 
by these muscles it becomes apparent how futile some sutures, such 
as the orthopedic suture, ultimately become 

CONCLUSION 

Detailed knowledge of anatomy, experience and improvisation are 
the keystones for progress in surgery of the septum 



Abstracts from Current Literature 


Ear 

Evaluating the Efficiency of Group Screening Tests of Hearing Hayes A 
Newby, J Speech & Hearing Disorders 13 236 (Sept) 1948 

The author describes a simple technic which can be applied in study of the 
efficiency of a group screening test In examining the efficiency of a group pure 
tone screening test, the author tested every fourth child individually The more 
subjects were tested individually, the better was the measure of efficiency obtained 
No fewer than 50 subjects or 100 ears should be tested individually in any group 
Newby found it useful to combine children of the eighth and seventh grades , those 
of the sixth, fifth and fourth grades, and those of third and second grades in a 
sampling test of group screening in the school system A convenient method of 
examining graphically the data thus obtained is the use of a tetrachonc table This 
table is used not to obtain a coefficient of correlation, but merely to portray the data 
in a meaningful fashion Once a criterion of a significant hearing loss has been 
properly established, it is easy to adjust the efficiency of any group test by means 
of a tetrachonc table If no amount of juggling of the criterion of significance of 
the group test results in reducing the percentage m any particular cell used to 
indicate success without raising the percentage in another cell used to indicate 
failure, then the group test is not operating with satisfactory efficiency 

Palmer, Wichita, Kan 

Medical Treatment of Meniere’s Syndrome John J Rainey, New York 
J Med 48 1 833 (Aug 15) 1948 

Rainey reports excellent results in 83 per cent of 121 patients seen at Troy 
Hospital since 1940 who were treated with intiavenous injections of histamine 
phosphate 

Attacks of Meniere’s syndrome are said to be brought on by release of his- 
tamine from body sources The syndrome is characterized by dizziness with a 
turning sensation, deafness in one or both ears, nausea or vomiting or both 
It is a disorder of the vestibular labyrinth, for which the phrase “labyrinth 
hydrops” has been suggested Rainey is opposed to use of that term He states 

that the earlier the diagnosis is made and treatment is instituted, the more 
,ke ly ,s recovery to be complete In fact, “most patients get well with the 
passing of time " He reports 2 cases as representative of the group About 
patient m 7 requires intravenous administration of histamine Three patients 
>ad resections of the auditory nerve, but only “improved” (in the presence of 
total deafness) One had had a nerve resection twelve years before, with return 
0 symptoms five and one-half and twelve years later 

salt-free regimen with ammonium chloride was of “no benefit ” The newer 
ru gs, diphenhydramine (benadryl®) and tripelennamine (pyribenzamme®) should 
2 Ad^ Cautl0usIy> as the y may “confuse the issue ” 

ministration of histamine phosphate into a vein is time consuming, requir- 
es rom one and one-half to two hours However, if the physician’s diagnosis 
correct, he will have in histamine phosphate used intravenously the best 
treatment at present available 

bec^ StraC / er ’ S < ~ ommcnt — Some readers may criticize this laudatory report 
use o the apparent inconsistency between the statement that most patients 
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get well with any or no treatment, and that about 83 per cent get well with 
histamine technic However, a desperate patient will demand that “something 

be done Voorhees, New York 

Larynx 

Congenital Malformation of the Esophagus Without Tracheo-Esophagi:\l 
Fistula James R Lisa and Helen M Taylor, New' York State J Med 
48 1622 (July IS) 1948 

A boy, born Jan 25 1946, died in the fiftieth horn The first feeding was gnen 
six hours after birth and was repeated, but with each there were cyanosis, 
gasping and regurgitation Diagnosis at autopsy showed atresia of the middle 
third of the esophagus without tracheobronchial fistula Acute bronchopneu- 
monia was also present A review of the literature shows that this condition 
occurs in 1 of 20,000 births (San Giovanni Maternity Hospital, Rome) At 
Bellevue Hospital (New York) only 1 case w'as found in sixteen years At 
the City Hospital, Welfare Island, 3 cases w r ere noted in 5,158 autopsies The 
total reported number in the literature is about 400 “Total absence of the 
esophagus has not been reported in the last twenty-seven years There 

have been many cases of esophageal atresia without fistula ” Heredity plays no 
part, but hydramnios should call attention to a possible congenital anomaly 
Roentgenography is of value m outlining the upper pouch, taken with barium 
sulfate or iodized oil U S P Furman recommended esophagoscopy without 
these agents Surgery offers a chance, but attempts years ago were unsuc- 
cessful Success depends on early diagnosis, prompt operation and avoidance 
of any complication, such as pneumonia Stenoses may be dilated in older infants 
and children The authors offer fifty-eight references from the hteiature 

Voorhees, New' York 

Nose 


Some Pitfalls in Sinus Surgeri J Jerome Littell, Laryngoscope 58 396 
(May) 1948 

Otolaryngologists stand “before the bar of public opinion for [their] too frequent 
failure, in the past, to satisfy the patient that he has had a satisfactory degree of 
lasting improvement from surgery ” Littell gives rules to be followed and 

factors to be considered in order to achieve satisfactory surgical results Many of 
the sinal operations are discussed in the light of the mistakes that should be avoided 
and the results that should be attained Hitschler, Philadelphia 


Benign Cysts of the Antrum Originating from the Jaw or Teeth W A 
Newlands, Laryngoscope 58 402 (May) 1948 

Newlands presents a comprehensive report on benign cysts of the maxillary 
sinus originating from the jaw or teeth Their origin, classification, diagnosis 
(including roentgenologic), treatment and many other aspects are discussed in 
some detail Two cases, one of a dentigerous and one of a radicular cyst, are 
presented, the difference between these tw r o types is stressed 

Hitschler, Philadelphia 
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Surgical Treatment of Ethmoiditis Jaime Sala Lopez, An de oto-rino- 
laring d Uruguay 17 77, 1947 

Sala Lopez discusses the anatomic problems involved in the treatment of 
acute and chronic ethmoiditis and presents a chronologic discussion of various 
operative procedures that have been advocated for control of these conditions 
He states that one should remove the cause of insufficient drainage from the 
middle meatus Whatever procedure is indicated should be resorted to, whether 
it be removal of the anterior portion of the middle turbinate body or a sub- 
mucous resection These procedures should never be undertaken in the pres- 
ence of an acute infectious process If the ethmoid sinuses have become a septic 
cavity and have not been drained properly, they may act as a focus of infection 
Proper drainage of these sinuses is always more advantageous then curettage, 
for after all, even though the ethmoid sinuses may be perfectly curetted, if 
drainage and aeration are insufficient they can always be a source of reinfection 
The author believes that the transantral approach to the ethmoid sinuses assures 
an exposure for the most complete drainage, particularly when the posterior ethmoid 
and sphenoid sinuses are involved This is also valuable in the cases of fronto- 
ethmoid sinusitis He is of the opinion that an external approach should be used 
only if a transantral operation has not afforded sufficient drainage and aeration 
Attention to the maxillary sinuses is of extreme importance, and treatment of these 
sinuses should be included with that of other sinuses involved 

Persky, Philadelphia 

Miscellaneous 

Relation of Dosage to Streptomycin Toxicity Ralph Tompsett, Ann Otol , 
Rhm & Laryng 57 181 (March) 1948 

Streptomycin is a valuable agent in treating many acute and chronic infections 
for which no other drugs are available, but frequent and severe toxic reactions 
occur from its use, and it may produce rapid emergence of resistant strains of 
organisms The diseases for which the drug is effective are, m general, serious 
infections with a high rate of mortality and for which no other effective antibiotic 
a gent is available Because of this and the knowledge that the organisms rapidly 
develop resistance to the drug, there has been a tendency to administer large doses 
of it Also, it has been thought that, since the drug was so rapidly absorbed and 
eliminated and that maintenance of constant levels was necessary, frequent injections 
must be given The author presents evidence that neither the frequent injections 
nor the maintaining of constant levels is necessary His observations would suggest 
iat the rational regulation of dosage schedules should be based on the body weight 
^ the patient and that, probably, long intervals may be allowejl between injections 
le au thor discusses some of the various complications caused by the drug, 
me udmg allergic manifestations In 5 cases in which the latter appeared, therapy 
V s ®ble t0 be continued by the use of another drug, dihydrostreptomycin, which is 
C ° Se y stated to streptomycin and which, so far as tested to the present time, 
•appears to have similar antmucrobic activity Organisms sensitive to streptomycin 
re a so sensitive to this drug, and those resistant to one are resistant to the other 

M V Miller, Philadelphia 

fiiabilitatiox or the Auralli Handicapped Through the Studi of Speech 

IN kiFE Situations Boris V Morkovin, J Speech Disorders 
1-5 363 (Dec) 1947 

pattcrnTTi!' 5 ^ speec ^ rea dmg, stress should be placed on the complete stimulus 
ra er tha n on the movements of the lips or other single items Speech 
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reading is most successful when it is taught on the basis of life problems and the 
necessity for solving them All the senses are interlocked in their modalities, and 
successful teaching is done by auditory-visual-kinesthetic cooperation Motion 
picture films are helpful in teaching speech reading Two illustrative cases are 

presented Palmer, Wichita, Kan 


A Program for the Speech-Inhibited Child Amy Bishop Chapin and 
Margaret Corcoran, J Speech Disorders 12 363 (Dec ) 1947 

The term delayed speech has been used too often to include all kinds of immature 
speech development Subjects accepted for this study were screened by excluding 
the mentally deficient, autistic, prepsychotic children, children with cretinism and 
mongolism and children with deterioration and gross damage to the brain The 
children selected, therefore, showed evidence of normal, intelligent behavior and 
passed all neuropsychiatric examinations with a diagnosis of some form of emo- 
tional-environmental retardation or suspected aphasia Sixteen children were m the 
study, with an average age of S 2 years That the children were m a nursery school 
made it possible to overcome their fears and feelings of inadequacy and to develop 
social sufficiency Speech was stimulated very carefully Each child was addressed 
as though he were expected to talk A great deal of work was done with the 
parents, explaining by lecture and individual conferences the problems involved 
Of the 16 children, 12 were either dismissed as having attained normal speech for 
their age level or were accepted at regular schools Two needs were discovered 
m this study first, an adequate pamphlet for parents and, second, reliable diagnostic 
procedures The author states that 45 per cent of children with so-called delayed 
speech referred to the clinic in a six month period had no endocrine disturbances 
and were not deaf, feebleminded, autistic or prepsychotic, but were merely speech- 
mhibited normal children Palmer, Wichita, Kan 


Visual Aids to Speech Improvement Wilbert Pronovost, J Speech Disorders 
12 387 (Dec) 1947 

The author discusses the use of the oscilloscope for showing differences m rate, 
duration and pitch in speech The oscilloscope is also used in some work with 
defective voices when too large a crescendo occurs, as in the “glottal attack ” The 
voltmeter, decibel indicator and similar devices are useful m regulating volume An 
apparatus which will measure nasality directly by activating an amplifier is men- 
tioned, and a speech game for children, in which letters are mounted behind a bulb 
system with nine windows, is discussed Palmer, Wichita, Kan 

The Wisconsin Cleft Palate Program Gretchen Mueller Phair, J 
Speech Disorders 12 410 (Dec ) 1947 

The author reviews briefly the history of the incidence of cleft palate 
In the state of Wisconsin, for a period of ten years, between Jan 1, 1935 and 
December 31, 1944, 1 case of cleft palate occurred in every 770 births The 
percentage of births with cleft palate was greater for the nonglaciated areas 
than for the glaciated A larger number of children with cleft palate were born 
during the summer season (July, August and September), than during the 
other months The incidence of cleft palate increased slightly during the war 
years 

Mothers m the age group of 20 to 24 years produced many more children 
without cleft palate, while the groups of 35 to 39, 40 to 44 and 45 plus produced 
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proportionately more children with cleft palate Cleft palate occurred more 
frequently in male children, there being 61 5 per cent of boys in the group In the 
state of Wisconsin, out of 226 children with cleft palate, 9 73 per cent were 
twins, while only 215 per cent of the normal total live births were twins 
A slightly higher incidence of cleft palate occurred m rural areas, and a higher 
percentage of cleft palate occurred in premature children There is a slight 
tendency for the condition to occur more frequently on the left side 

Since 1943, a program of surgical correction, use of prosthetic appliances and 
orthodontic treatment together with correction of speech pathology, has been 
conducted in the Wisconsin Orthopedic Hospital The Bureau of Handicapped 
Children in the State of Wisconsin has a medical social worker at the Wisconsin 
Orthopedic Hospital who handles the social problems which arise A child 
welfare consultant works during the summer, finding boarding homes and super- 
vising such social problems Palmer, Wichlt3j Kan 

The Veterans Administration Program in the Fields of Audiology and 
Speech Correction Merle Ansberry, J Speech & Hearing Dis 13 115 
(June) 1948 

Approximately 65,322 veterans of World War II with service-connected hearing 
losses or potential speech disabilities are now on the rolls of the Veterans Admin- 
istration Of all veterans drawing compensation for disabilities resulting from 
service in the recent war, 2 5 per cent have been adjudicated for hearing dis- 
abilities , 1 2 per cent of the same group have disabilities which make them potential 
candidates for speech rehabilitation The Veterans Administration provides 
rehabilitation services through the Physical Medicine Rehabilitation Division and 
the Neuropsychiatry Division Thirty contracts are at present in effect with pro- 
fessionally qualified speech clinics The mental hygiene clinics of the Veterans 
Administration are also providing speech therapy by qualified persons A training 
program is under way at Ohio State University and will be extended to other 
universities, probably in the near future, for qualified personnel in the field 

Palmer, Wichita, Kan 

Allergy in Otolaryngology French K Hansel, Laryngoscope 58 652 (July) 
1948 

A need exists for a method of treating hay fever that does not involve a long, 
a nd sometimes dangerous, series of injections Each case must be studied indi- 
vidually Diagnosis must include a careful history and examination, including the 
uasal secretions for the presence of eosinophils Complete skm testing is necessary, 
and details are given explaining the procedure and the reactions to be expected The 
coseasonal method of treatment (that of giving injections every one to three days 
unng the hay fever season) is preferred by Hansel Fewer injections are needed, 
and therefore no dangerous reactions are apt to occur Oral administration of 
en extract instead of hypodermic injection is now being tried, with some success 

definite conclusions as to the exact efficacy of this treatment can as yet 
ue drawn 

Hitschler, Philadelphia 
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The Development of the Auditory Ossicles and the Temporal Bone A 
Summary of Research Presented by Barry J Anson, PhD, of the 
department of anatomy of Northwestern University Medical School 

Various phases of our otologic investigation, pursued divisionally, have already 
been described m a series of journal articles Now we are able to correlate the 
once separate parts of the study and, as a consequence, to report on crucial steps of 
the development of the ossicles, of the otic capsule and of the extracapsular portions 
of the temporal bone 

Our observations are based on a study of appioxiniately 300 series, chiefly 
in the collections at the University of Wisconsin and at the Northwestern Uni- 
versity Medical School 

In general it may be said that maturity of gross form and size and of histologic 
structure is attained by the ossicles and the otic capsule far earlier than was once 
supposed In fact, their development is so rapid that adult dimensions and configu- 
ration of the ossicles and the capsule are attained when one might expect them to 
be fetal Equally remarkable is the fact that morphogenesis takes place in such 
a way as to violate some of the important conventions of the ossification process 

At 25 mm (or 8 weeks) the cartilaginous stapes is still a ring At 50 mm 
(11 weeks) the features of a stirrup are acquired At 126 mm (17 weeks) the 
base is marginally lipped, the head foveate so that it may articulate with the incus, 
the posterior crus longer and bowed — features which foreshadow adult configura- 
tion even before ossification has begun 

In the 150 mm fetus (20 weeks) the single center of ossification has appeared 
on the obturator surface of the base At 160 mm bone has spread across the base, 
but not across the neck of the stapes Concurrently, newly formed bone is being 
lemoved on the inner, or obturator, surface, but remains intact on the outer aspect 
Erosion is deep, into the calcified cartilage Bone continues its advance, foinung 
a complete ring by the 180 mm stage (23 weeks) Since no epiphyses occur, no 
further growth takes place, adult size has been attained However, removal of 
bone continues Within another month and a half, that is, in the 245 mm fetus 
(29 weeks), mature form is virtually acquired 

It is essential to keep in mmd the steps m the morphogenesis of a typical long 
bone A human tibia will serve as an example The cartilage “model” of a tibia 
suggests in a general way the form of the future bone A shaft, or diaphysis, ends 
m slightly enlarged extremities which are the future epiphysial areas Ossification 
begins in the diaphysis, to produce an elongate collar of bone Externally, through 
activity of the osteoblasts in the periosteum, the enveloping shell of periosteal bone 
lengthens and thickens Internally, spicules of endochondral bone and associated 
marrow tissue replace the original cartilage At this stage bone formation is 
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augmented by an auxiliary histologic mechanism for longitudinal growth, namely, 
the secondary ossification center One center appears at birth, the other soon 
thereafter In both, cartilage persists as a growing plate — distally until the 
person is 17 years of age, proximally through the nineteeth to the twenty-third year 
When cartilage is replaced by bone, growth ceases Cartilage remains only on the 
articular surface of each extremity Thus it is that a tibia grows steadily until 
the person has reached manhood In an adult person the tibia is thirty-six times 
as long as it was when it made its first appearance in cartilage 

A stapes differs strikingly in structure from a long bone Its ossification takes 
place from a single center, once formed in bone, it does not become thicker — there 
being no external application of bone to the periosteal layer, negligible production 
of endochondral bone internally, the stapes does not lengthen after periosteal bone 
has become continuous around the obturator foramen (in the fifth month), there 
being no epiphysial, or secondary, centers for growth, unlike a typical long bone, 
one wall — that facing the obturator foramen — is removed continuously in the capital, 
crural and basal portions of the stapes, marrow in what would be the shaft, or 
diaphysis, of a long bone is completely removed and is replaced by mucous mem- 
brane and submucosal tissue Thus, while a tibia continues to grow into the period 
of early manhood, the stapes attains adult dimensions before the fetus has reached 
the halfway mark in its intrauterine existence Within another two month period 
thereafter the stapes attains adult form Whereas a tibia becomes progressively 
heavier while it is maturing, into the twentieth year, a stapes loses bulk while 
attaining maximum dimensions and adult form in the fetus A stapes is far less 
robust as a mature ossicle than it was as fetal cartilage 

The bony otic capsule differs from other bones m respect to form, structure 
and function It houses the sensory organs of hearing and equilibrium It is 
capsular, that is, a box, being, in the adult, a single bone (therefore unlike the 
cranium which is made up of many elements separable at the sutures) Unlike 
cartilage bones, it has ossification occurring at various sites — a total of fourteen 
These centers ultimately fuse so completely that the lines of original junction are 
'irtually lost 

The otic capsule is composed of three layers of bone, namely, the periosteal 
(outer), the endochondral (middle layer) and the endosteal (internal layer, sur- 
rounding labyrinthine spaces) 

The middle layer of the capsule differs from that of a typical long bone in 
containing numerous small remnants of modified cartilage which remain prominent 
through life, these islands of modified cartilage, later surrounded by endochondral 
lone, are the so-called intrachondrial bone Cartilage persists also as a partial 
ining of the fissular tract anterior to the vestibular window (fissula ante fenestram) 
•md for the inconstant tract of shorter course situated posterior to the window 
“ossula post fenestram) 

In a tibia much of the endochondral bone gives way to marrow , in the petrous 
Part of the temporal bone, on the contrary, little or no marrow is found In the 
Petrosa portions of the fetal cartilage are converted into intrachondrial bone and 
are retained m this form 

development of endochondral bone, of the periosteal and endosteal layers, 
0 d ieir Predecessor, cartilage, will now be described as encountered in a 
encs of five selected stages in the morphogenesis of the otic capsule 
the ^ mm ^ etus (16 weeks) the capsule is still entirely cartilaginous In 
cm 1 i mm * CtUS weeks) cartilage is present at the posterior portion of the 
'he* 1 l'ab ar Ca * )su ^ e a °d around the fissula Endosteal bone forms a thin shell for 
a Hinthme spaces (cochlea, vestibule and semicircular canals), this layer 



232 


ARCHIVES OF OTOLARYNGOLOGY 


undergoes no further growth, since no epiphysial areas exist Periosteal bone is 
peripheral, on the cranial and tympanic walls Intrachondrial bone occurs between 
these, representing the middle layer, it possesses a spongious appearance, as there 
is more space than bone 

At 270 mm (30 weeks) periosteal bone is a thickening stratum It spreads to 
invade the canalicular part of the capsule Endochondral bone now makes its first 
appearance — in the region of the superior semicircular canal It begins to cover 
in the intrachondrial bone of the primordial osseous capsule Destruction of the 
recently formed periosteal bone has begun (in the canalicular region) , the mucous 
membrane of the antrum is already replacing osseous tissue and associated marrow 

In the term fetus the periosteal layer is thick m the cochlear region Intra- 
chondrial bone in the same region is reduced in relative amount as “replacement” 
(endochondral) bone is deposited on the intrachondrial spicules Endosteal bone 
is unchanged Through the formation of the endochondral bone marrow space 
has been reduced, relatively, forecasting ultimate fusion of the two osseous strata 

In an adult of 65 years periosteal and endochondral, or “replacement,” bone 
together make up almost the total bulk of the capsule and of the bone deposited 
theron The replacement bone is a combination of the intrachondrial and endo- 
chondral types, the former (intrachondrial) formed the “skeleton” on which the 
latter (endochondral) has been deposited In the adult the intrachondrial bone 
persists, but the surrounding endochondral bone, now more abundant, has virtually 
obliterated the marrow spaces This middle layer can be distinguished from the 
outer stratum 

All these changes take place without increase in dimensions of the capsule, 
after the five month stage The endochondral bone is not destroyed internally, to 
be reformed progressively, it remains virtually unaltered However, periosteal 
bone does thicken, deposited on the capsule, it embeds the latter in extracapsular 
osseous tissue — to increase the dimensions of the so-called petrous part of the 
temporal bone, and to bring to the latter the form it here presents 

The periosteal bone of the late fetal and the infantile ear does not long remain 
intact In the fetus of 260 mm (29 weeks) the advancing epithelium has reached 
the mouth of the developing antrum Invasion is rapid, spread taking place from the 
tympanic cavity and the auditory tube, to surround (in some specimens) the carotid 
canal, to reach the apex of the temporal bone and to occupy the former site of 
bone between semicircular canals — thus displacing not only periosteal bone of 
extracapsular position but also some of the endochondral bone of the capsule 
itself, the original capsular tissue tending to remain intact Pneumatization, in 
some specimens, is complete at the age of 3 years or earlier 

In the otic capsule the first of a total of fourteen ossification centers appears 
early in the fourth lunar month (120 mm ) Soon three are present Others 
appear in rapid succession, enveloping the labyrinth, replacing cartilage They 
have fused to form a complete box, or capsule, prior to the middle of intrauterine 
life (183 mm ) Thus, adult dimensions are attained at the same time that the 
stapes attains full size In a short period of five weeks the osseous capsule has 
been formed Growth is prevented by fusion of the numerous centers of ossifica- 
tion (without intervening zones of epiphysial nature) and by concomitant forma- 
tion of endosteal shells for the canals and cochlea 

Thus, although the otic capsule of the midterm fetus is as large as it will ever 
be, it is neither histologically mature nor is it yet embedded m the extracapsular 
osseous tissue whose outline lends the typical form to the so-called petrous part 
of the temporal bone In the core of the capsule, between periosteal and endosteal 
lajers where marrow' might be expected to occur, bone of endochondral character 
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is deposited on remnants of persistent, changed, cartilage Once formed, such 
tissue is not removed as it would be in a typical long bone, to make way for 
marrow When removal occurs, it is to permit mucous membrane to spread from 
the tympanic cavity or the auditory tube into part of the capsule Concurrently, 
periosteal bone — added to the capsule in the latter half of fetal life — is similarly 
invaded to form the cells of the apical and related portions of the temporal bone 


DISCL/SSION 

Dr Elmer W Hagens Dr Anson has given the members of this society 
another of his illuminating papers on developmental anatomy of the ear As 
otologists the members are fortunate in having in their midst someone who is not 
only capable but sufficiently interested to give them the results of his research in 
their field 

Some years ago I had the opportunity of studying the development of the 
human ear in a group of fetuses at the University of Chicago My series was not 
nearly so complete as Dr Anson’s, nor did I have the opportunity to study the 
material in detail However, I did find many of the structures he has mentioned, 
and can appreciate the labor and the care that has gone into his investigation A 
number of the facts brought out may have a relation to clinical findings For 
example, in the early stages of the development of the stapes the head is connected 
with the hyostapedial tissue from which the stapedius muscle and tendon are 
derived In 1 of 4 cases of malformation which I have studied, the malleus, the 
tensor tympani muscle and the incus were present while the stapes and the stapedius 
muscle were absent In a second case the malleus, the tensor tympani muscle and 
the incus were absent, while the stapes and the stapedius muscle were present 
These findings can be correlated with the development of the ossicles as presented 
by Dr Anson Cases have been reported of malformation of the stapes, such that 
only one incus extending from the center of the footplate was found I wonder 
if Dr Anson has any idea as to how this could occur I believe his finding of the 
double origin of the stapes is an important contribution, it makes the development 
of this ossicle much more understandable 

In development of the ossicles it is noted that the malleus and the incus contain 
marrow, while the stapes when fully developed does not In examining sections 
°f the temporal bone having a history of otitis media, I have found infection 
extending into the marrow cavity of the incus from the tunica propia of the mucosa 
n other sections the stapes is found completely embedded in infected tissue, but 
!c outlines of the ossicle can still be seen Owing to the difference in anatomy, 
1 ection may affect the malleus and the incus in one manner and the stapes in 
another Otosclerosis frequently involves the stapes, whereas, except for one or 
t h° re P° rts ,n the literature, otosclerosis has not been found in the malleus and 
e incus Whether the anatomy of the particular ossicle has anything to do with 
ns is problematic, but one may speculate on it 

tudy of the three layers of the bony labyrinth has assumed increasing 
nnportance because of the fenestration operation Experiments are going on at 
Present as to the best method of making the fenestra remain open, but the final 
cl U ^°? ls ve * 1° corn e Careful studies such as these of Dr Anson’s may reveal 
fenest^ ^ in ^ nc ^ in S the answer to the problem of the closure of the 

in tb ^ interestin S to note that while the petrosa is different from all other bones 
a its enchondral layer contains cartilaginous rests and other islands of 
« - et this is the layer where otosclerosis usually begins Furthermore, 
erosis does not occur in other bones, nor has it been found in animals Dr 
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Bast, one of Dr Anson’s co-workers, has found the fissula ante fenestram only in 
the human temporal bone , also, he has noted that otosclerosis, starting at the “site 
of predilection,” begins in the secondary cartilage formation about the fissula 
Finally, the fissula becomes obliterated and, he feels, this may possibly produce 
deafness by obstructing the perilymph-filtering function of the fissula Thus one 
finds otosclerosis — which is found only m the human patient and only in the temporal 
bone — beginning usually in tissue about the fissula ante fenestram, which is, itself, 
found only in the human being 

Whatever the true relationship and importance of these findings may be, it is 
evident that studies of the temporal bone such as these are of great interest to 
otologists, and may well lead the way to a solution of some of their baffling 
clinical problems 

Dr Barry J Anson In addition to thanking Dr Hagens for his generous 
comments, I should like to emphasize one point From the developmental stand- 
point the ossicles should not be regarded as bones which follow similar patterns 
of morphogenesis The malleus and the incus resemble a miniature tibia, their 
developmental schema matches that of a typical long bone, despite the fact that 
they are derived from the branchial arch skeleton The stapes, although 
likewise originating at least in part from an arch, does not conform to the 
“standard” pattern The stapes (closely related in its basal portion to the otic 
capsule) undergoes profound alteration in form after it has been fully developed 
in cartilage, the bone of the ossicle is removed continuously on the obturator 
aspect with, concurrently, negligible production of intrachondrial bone within 
its crura It loses approximately one half of its bulk while attaining adult form 
and size in the fetus Its unusual developmental history would be expected to 
make a difference in any pathologic change which it might later manifest 

Intranasal Medication with Vasoconstrictors Presented by Drs O E Van 
Alyea and Allen Donnelly, of the department of otology, rhinology and 
laryngology of the University of Illinois College of Medicine 

An investigation was carried out at the Research and Educational Hospitals, 
of the University of Illinois, to determine the effects of nasal vasoconstrictors in 
cases of hypertensive, cardiac and thyroid disorders and diabetes melhtus This 
investigation was prompted by the fact that the Federal Food, Drug and Cosmetic 
Act requires a “warning” on bottles containing ephednne or vasoconstrictors of 
similar character This warning reads “Caution Frequent or continued use 
may cause nervousness, restlessness or sleeplessness Individuals suffering from 
high blood pressure, heart disease, diabetes or thyroid trouble, should not use 
this preparation except on competent advice ” 

This study was made on 11 patients with hypertension, 16 with cardiac dis- 
orders, 9 with thyroid disorders and 14 with diabetes After a complete examina- 
tion, the patient was placed in the head-low position on an examining table, and 
5 drops of a vasoconstrictor was instilled into each nostril The position was 
maintained for several minutes, then the patient was returned to the sitting 
position Pulse and blood pressure readings were made at intervals up to forty- 
five minutes The testing solution applied was one in common use, “neo-synphnne 
hydrochloride” (phenylephrine hydrochloride NNR) m the strengths of 1 per 
cent and 0 25 per cent 

Results — No untoward effects were noted, and it was thought by the investi- 
gators that absorption from the nasal membranes is entirely too retarded to be of 
consequence m the development of side effects, and that when such do occur it 
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could be assumed they were due to drugs that had been inadvertently swallowed and 
absorbed from the stomach 

In view of this probability and the results of the present investigation it is felt 
by the writers that in the intranasal application of vasoconstnctmg solutions no 
distinction need be made between patients who have and those who do not have 
organic disorders and that the warning called for by the Federal Food, Drug and 
Cosmetic Act is unwarranted A substitute warning, should one be required, 
could well read “For nasal medication only Do not swallow ” 

DISCUSSION 

Dr Carl C Pfeiffer This courageous study by Dr Van Alyea and his 
associates is meritorious and should be called to the attention of the Food and 
Drug Administration They are a relatively small scientific group in Washington, 
they do not have on their staff any member of a specialty group such as this, 
they cannot make experiments They may consult experts, but sometimes these 
may fall within the definition of an expert consultant for the Army, namely, “any 
SOB from out of town ” Nevertheless, one must point to the good things they 
have done They have been instrumental in stopping the marketing of vasocon- 
strictors suspended m liquid petrolatum They have prevented the toxic effects 
of many other drugs which would have been foisted on the unsuspecting public 
They are not concerned with the therapeutic merit of a drug, only with its pos- 
sible toxic effect 

With regard to nasal vasoconstrictors, the history of the use of these compounds 
has been rife with minor toxicity Physicians know that epinephrine produces a 
reactive hyperemia which is worse than the primary condition They know that 
"argyrol" (mild silver protein U S P ) may produce argyna and that it w ill also 
destroy the cilia of the nasal mucous membrane They know that the use of 
ephednne in oil may give rise to lipoid pneumonia in children when the oil drams 
into the lung They know that nasal vasoconstrictors, particularly eucalyptus 
oil or menthol, will congest the nasal mucous membrane “Chloretone” (chlorobuta- 
n °l U S P ) paralyzes the nasal cilia So there are still harmful medications on the 
market The use of “privine hydrochloride” (maphazoline hydrochloride N N R), 
as Dr Van Alyea said, may produce reactive vasodilatation Amyl nitrite or 
organic nitrites when applied to mucous membranes are promptly absorbed, but 
with the water-soluble vasoconstrictors there is decreased blood supply, and little 
is absorbed in the mucous membrane The greatest systemic danger comes from 
swallowing vasoconstrictor compounds which are not destroyed in the stomach, 
phenylephrine is, ephednne is not Physicians have looked for vasoconstrictors 
which are without central stimulation 

Dr Van Alyea’s study has gone a long way in reassuring otologists that vaso- 
constrictors can be applied to the nasal mucus membrane without fear of complica- 
tions as long as they are not swallowed If this study is brought to the attention of 
tie Food and Drug Administration, they will undoubtedly modify their labeling 

requirements 

Dr Alfred Lewv In view' of the fact that one proprietary product was 

rought out prominently in this investigation and, further, in view of the fact that 
a k ^ C1 ^ er * las mentl0ne d two others as having similar effects, I should like to 
as n " * le * las a more complete list of proprietary drugs that can be used without 
ranger of their being absorbed from the stomach or of central stimulation If one 
goes mto the matter of proprietary medication at all, I do not think one should 

\ance any product above another 
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Dr John R Lindsay Dr Van Alyea has mentioned that many patients 
have suffered from the prolonged use of “privine ” It would seem reasonable 
that the authorities should warn against using such a drug for prolonged periods 
except under the advice of a physician 

Dr Carl C Pfeiffer Most of the proprietary products that are not special- 
ties of given pharmaceutical houses contain an ephednne salt, 1 to 3 per cent, 5 
drops of a 3 per cent solution would provide about 10 mg of the ephednne salt, 
and, if applied often, would be an effective systemic therapeutic dose Except for 
epinephrine, the only nasal constrictor which is now known to be destroyed to any 
extent in the stomach is “neo-synephrme hydrochloride” (phenylephrine hydro- 
chloride N N R ) It is true that Frederick Stearns & Company Division had an 
elixir of this drug which they marketed, but this has been ineffective Even their 
neo-synephrme hydrochloride solution supplied in ampules for intramuscular injec- 
tion will be destroyed within a short time if any metal comes in contact with it 
This occurs the first time a hypodermic needle is used to remove a dose from a vial 
So vials of this solution should not be used for more than one or two weeks That 
is true also of the metal atomizer, the active substance will be slowly destroyed 
unless an all glass atomizer is used 

Dr 0 E Van Alyea As I mentioned in the paper, this is not a complete 
study We hope to carry out a similar investigation using ephednne I doubt 
that we shall use “privine,” but I think we should use ephednne The paper was 
not intended to impress the Federal Food, Drug and Cosmetic group, but we thought 
it a subject which would be good for investigative purposes in view of our 
experience with drugs applied locally in the nose 

Hand-Schuller-Chnstian Disease and Eosinophilic Granuloma of the Skull 

Presented by Dr Harold F Schuknecht, of the department of otolaryngology 

of the University of Chicago 

Eosinophilic granuloma, Letterer-Siwe disease, and Hand-Schuller-Chnstian 
Disease are now considered to be closely related conditions They are thought to 
be clinical gradations of expression of a common basic disorder There are two 
theories as to their cause, one holds that there is a disturbance of lipid metabolism, 
whereas the other regards the disturbance as an infectious process 

Letterer-Snve disease is a rare, rapdily fatal form occurring before the age 
of 2 and is of little clinical significance to the otolaryngologist Hand-Schuller- 
Chnstian disease is a less severe form of the disorder, having a 30 per cent mor- 
tality The destructive skeletal lesions which characterize this disease commonly 
attack the base of the skull, consequently the temporal bone is frequently involved 
Initial symptoms of the disease therefore may be aural disturbances As the lesion 
of the temporal bone grows in size it may manifest itself in several ways (1) by 
perforation of the external wall of the auditory canal , (2) by erosion of the cortex 
of the mastoid process or of the zygomatic or the squamosal portion of the temporal 
bone , (3) by invasion of the labyrinthine capsule , (4) by involvement of the facial 
nerve, (5) In' encroachment on structures in the jugular foramen, (6) by secondary 
infection 

Granulations appearing in the canal of the external ear in the presence of a 
destructive lesion of the mastoid process and an intact tympanic membrane are 
suggestive of this disease The diagnosis can be made by microscopic examination 
of this granulation tissue 

Secondary infection frequently occurs in such a diseased temporal bone In 
that case the underlying disease is often overlooked An important clue is the 
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roentgenographic evidence of a destruction of bone out of all propoition to that 
which one would expect from the duration and the degree of infection When 
the diagnosis 'is suspected, it is important to seek roentgenographic evidence of 
other skeletal lesions 

Eosinophilic granuloma is a benign form of the disease which manifests itself 
by one or a few skeletal lesions The skull is a common site for solitary lesions 
As in Hand-Schuller-Christian disease, there is usually little accompanying pain 
The diagnosis of Hand-Schuller-Christian disease and eosinophilic granuloma must 
be made by microscopic examination of involved tissue, as there is nothing about 
the roentgenographic or clinical pictures which will differentiate these diseases 
from each other or from several other conditions 

The histopathology of the disorder is basically that of an inflammatory histio- 
cytosis In Letterer-Snve disease there is marked proliferation of histiocytes in 
involved bone and many viscera, with varying degrees of superimposed acute 
inflammatory reaction In Hand-Schuller-Christian disease the lesions have 
accumulations of histiocytes, which are usually filled with lipoid material The 
lesions of eosinophilic granuloma are characterized by sheets and strands of histio- 
cytes throughout, which are conspicuous collections of eosinophils The individual 
lesions of these diseases respond well to roentgen ray therapy After the diagnosis 
has been established by biopsy, roentgen ray therapy should be instituted 

Mastoidectomy should be done only to treat temporal bone lesions which are 
infected, or when it is necessary to obtain tissue for biopsy In cases of these 
diseases mastoidectomy wounds heal slowly unless followed by roentgen ray 
therapy Mastoidectomy was performed in 2 of 3 cases of Hand-Schuller-Christian 
disease of the temporal bone In 1 the diagnosis was established by microscopic 
examination of granulations appearing m the canal of the outer ear The region 
of the frontal bone immediately above the lateral aspect of the supraorbital ridge 
appears to be a common site for solitary eosinophilic granuloma In 1 patient 
a chocolate-colored cyst with granulation tissue walls was encountered in that 
af ea Such a lesion may represent an eosinophilic granuloma in a late phase of 
central degeneration, hemorrhage and scarring Another patient had a large 
eosinophilic granuloma of the mandible 

All these solitary lesions were removed surgically Roentgen ray therapy is 
an equally successful treatment Common procedure is to establish the diagnosis 
by frozen section biopsy and to curet away the lesion during the same operatne 
procedure Should other skeletal lesions appear they can be treated with roentgen 
radiation 


DISCUSSION 

H B Perlman From a purely clinical standpoint experience emphasizes 
that it is easy to overlook the true nature of the lesion, especially when infection 
Is su P c nmposed This was true in all the cases involving the ear which have come 
to my attention The first 2 patients were operated on, and some of the removed 
material was examined histologically without anyone’s recognizing the underlying 
>sease process The original impression was that of ordinary inflammatory 
granulation tissue, only after other lesions of bone developed was the original 
csion of the mastoid process suspected Then a careful search through all the 
0 °gic material removed at the time of operation revealed the characteristic 
Pictuie m areas not directly involved in the acute inflammatory response This 
ca ‘nf ^ iat 10 ^ le P resence °f an infected lesion all the tissue removed must be 
hist^ T ' examincc b preferably by a trained pathologist who is familiar with the 
lcs'on°"f C ' anatl0ns ln different phases of this disease The fact that the original 
n 0 the ear may have healed and that the patient may have been discharged 
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before a lesion develops elsewhere in the body also contributes to inaccurate 
diagnosis Considerable time may elapse before a new lesion develops, and the 
patient then seeks relief of shoulder pain, for example, because of a lesion of 
the scapula Superimposed infection of a lesion, especially when complications 
are present as in the first 2 cases in which the mastoid process was involved, 
requires complete surgical exenteration 

In the presence of noninfected lesions, however, as in the third case m which 
the ear was involved, complete operative removal is contraindicated and can be 
prevented if tissue is available for histologic examination Involved tissue may be 
obtained easily if the lesion is in the canal of the external ear, as in one case, in 
other cases biopsy of the mastoid process may be required This lesion is sensitive 
to roentgen irradiation and begins to heal shortly after administration of a small 
dose This response can be helpful for differential diagnosis Even the non- 
mfected lesions may produce a picture resembling that of simple suppuration Thus, 
a youngster brought m because of a discharging ear was treated as having simple 
suppurative otitis both by the pediatrician and by the otologist for several weeks 
Recurrent aural granulation and a full red drum membrane without landmarks 
were apparently compatible with such a diagnosis However, careful examination 
while the patient was under anesthesia for removal of the granulation tissue failed 
to reveal perforation of the drum The source of the granulation tissue was found 
to be a defect in the floor of the bony canal just external to the drum The opposite 
drum membrane was full, red and devoid of landmarks, but there was no dis- 
charge or granulation tissue in that canal Roentgenograms of the mastoid processes 
were made and were reported by a junior roentgenologist as showing simple 
bilateral clouding of small cells of these processes Actually they showed such 
extensive change in density far beyond the limits of both mastoid processes that 
it was considered as normal background, against which the involved dense bone of, 
and adjacent to, the capsule was viewed Of course, it is easy to look back after 
the diagnosis is made and point to the features of the case which set it apart 
from an ordinary case of otitis media Insidious, painless onset and recurrent 
abundant granulations are significant 

Many diseases have to be considered in differential diagnosis In a child 
recently examined, extensive destruction of the base of the mastoid bone in relation 
to the jugular foramen with paralysis of the seventh, tenth and twelfth nerves was 
due to a nerve cell tumor A biopsy could be made through the floor of the 
external canal, into which the tumor had grown 

The whole group of apparently related diseases considered in this presentation 
is poorly understood They appear to be, at least m part, concerned with dis- 
orders of fat metabolism Enzyme systems of the cell controlling this fat metabolism 
are probably involved Perhaps some of the newer histologic technics for demon- 
strating the effect of some of these cell enzymes may throw light on this aspect 
of the problem 

However, there are features that suggest that one is dealing with an infectious 
process Further information might be obtained by exhaustive study of the material 
removed from a noninfected lesion such as one sees in the calvarium or near the 
frontal sinus Complete aerobic and anaerobic cultures should be made of this 
material and it should be inoculated into eggs and into the anterior chamber of 
the eye There should also be preparations of sterile extracts for skin testing 
Any one preparing to operate on such a lesion should mobilize the resources of 
the departments of bacteriology and pathology for this type of study 

Dr Lawrence J Lawson I wish to present briefly the record of a woman 
aged 51 , the progress of the disease is readily shown m the seven slides presented 
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The right eye was glaucomatous and had a cataractous lens, so that it was impos- 
sible to see the fundus The left fundus was anemic, and there were several 
episodes of dimming of vision This was followed by complete blindness and 
atrophy of the optic nerve There was complete loss of hearing in the right ear 
and about 80 per cent loss m the left ear The patient’s adherence to Christian 
Science interfered with observation and therapy 

The seven slides demonstrate the progress of resorption of bone in the pituitary 
region and the right temporal bone in a typical instance of Hand-Schuller-Christian 
disease The first slide shows marked thinning of the posterior clmoid processes 
In the following six slides, progressive destruction of the sella turcica, the clinoid 
processes and the posterior walls of the sphenoid sinuses is seen Currently there 
is progressive resorption in the right temporal bone 

There was confusion in the early stages regarding the diagnosis It was first 
believed to be a pituitary adenoma The right eye was glaucomatous, and a con- 
sulting ophthalmologist strongly considered the presence of intraocular tumor 
with intracranial extension Another consultant felt that it must be an intracranial 
extension of a nasopharyngeal transitional cell carcinoma High voltage roentgen 
ray therapy was given The patient has remained well nourished She is blind 
and deaf No recent roentgenograms are available at this time 


Dr Elmer W Hagens I should like to record the case of a child 22 months 
of age who was brought into the clinic at Northwestern University Medical School 
with a history of recent indefinite discharge of one ear A large polyp was found 
blocking the external auditory canal making it practically impossible to see the 
drum A roentgenogram showed a definite punched-out area in the region of the 
mastoid process with the report that, while the roentgenologist was not sure of 
its significance, the observation was unusual It was treated as mastoiditis, and 
at operation it was decided to take out the polyp first This growth proved to 
originate on the posterior wall, and the drum looked intact One pediatrician had 
said that he incised the drum After removal of the polyp, when the mastoid 
process was examined, no cortical bone was found , there was a grayish white 
tumor, which was enucleated as carefully as possible The bone over the sigmoid 
sinus was gone, also that of the posterior wall of the external canal down to and 
including the anticus tympameus The tissue apparently went down to the se\enth 
nerve, but a line of cleavage was made superficial to the canal of the facial nerve 
Most of the tissue was removed, leaving a little over the sigmoid, the sinus was 
normal except where the tumor was attached The wound was closed and healed 
well and promptly, facial paralysis developed the next day, which has now pretty 
well cleared up 


Our pathologist at Wesley Hospital has written an article on eosinophilic 
gianuloma, and he believes that is what w r as present m this case We hope the 
child will get along with roentgen ray treatment This is the only lesion that is 
apparent We were glad we did not go too close to the facial canal, because 
apparently the tissue was in contact with the facial nerve No particular infection 
was noted, the polyp was apparently part of the process which had grown through 
into the external canal Bacterial studies were not significant, and when we con- 
ji cre ^ t ' lem "ith the pathologic diagnosis we felt that the area was not infected 
is easy to assume that one is dealing with mastoiditis, especially if a polyp is 
present and jet such cases can prove to be cases of tumor 


R ^ A Glatt About four years ago I presented a case of xanthoma-lipoid 
granu oma of the temporal bone before this societv and discussed the difficult} of 
preoperatne diagnosis when the symptoms imohe only' the temporal bone In 
ie presence of suppuration such a lesion often resembles Pneumococcus t\pe III 
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infection If suppuration is absent, it is difficult to differentiate the lesion from 
cancer, tuberculosis or other types of bone disease 

In the young, when the lesion of the skull has been associated with signs 
pointing to involvement of the pituitary gland, it has been known as Hand-Schuller- 
Chnstian disease None of these authors had a knowledge of the pathologic aspects 
of the disease Fundamentally, it is a disturbance of the fat metabolism in the 
affected reticuloendothelial cells which form the granuloma and is not caused by a 
disturbance of the general fat metabolism Such a disturbance can involve any 
organ of the body Customs and traditions are not easily discarded, and thus it 
becomes difficult to dissociate xanthoma of the skull from Hand-Schuller-Chnstian 
disease even though the pituitary symptoms, the most important, are absent 

The essayists are fortunate m having had the opportunity to see such a large 
number of cases, as they are extremely rare in ordinary practice In presenting 
the first phase of the disease as eosinophilic granuloma they appear to have given 
a study of an extremely early stage, which possibly presents few symptoms How- 
ever, the later phases, as described by them, and the final phase of fibrosis seem to 
add to the confusion already existing in classification I should like to see it more 
clarified and simplified 

Dr Harold F Schuknecht (closing) In all the cases of eosinophilic 
granuloma the lesions were treated surgically, roentgen irradiation is an equally 
good treatment Common procedure is to establish diagnosis by frozen section 
biopsy and to curet away the lesion at the same operation Lesions which develop 
subsequently can be irradiated 

Dr Lawson’s patient with an extensive lesion of the base of the skull probably 
had Hand-Schuller-Christian disease The term “eosinophilic granuloma” should 
be reserved for those lesions having a milder course and consequently a better 
prognosis 

A monosymptomatic early stage of Hand-Schuller-Christian disease has been 
known to exist for many years Several reports on solitary granulomas appeared 
in 1940, and since then the descriptive term “eosinophilic granuloma” has been in 
common use In 1942 the relationship of these granulomas and Hand-Schuller- 
Chnstian and Letterer-Siwe disease was emphasized by several investigators In 
Dr Hagen’s patient there was a destructive lesion of the mastoid process, an intact 
tympanic membrane and granulations in the external canal Two of my patients 
presented similar findings Hand-Schuller-Christian disease is always suggested by 
this clinical picture The bony facial canal is often eroded away in such cases 
Surgical treatment of the mastoid process in these cases is best directed only at 
establishing diagnosis by biopsy or at treatment of complicating infections Com- 
plete curettage is hazardous, roentgen ray therapy is the treatment of choice 

There is nothing about the roentgenographic appearance of the lesions of 
eosinophilic granuloma or Hand-Schuller-Christian disease which will differentiate 
them from each other or from several other conditions In differential diagnosis 
one must consider primary and metastatic carcinoma, primary and secondary cho- 
lesteatoma, osteomyelitis, multiple myeloma, tuberculosis, syphillis and fundus 
lesions I believe, Dr Glatt, that there is fairly universal agreement that these 
diseases are all manifestations of a common disorder Improvement m terminology 
probably must wait until the cause is discovered 
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ANNUAL MEETING OF OREGON ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

The tenth annual spring postgraduate convention will be held in Portland, June 
19 to 24, 1949 Another fine program has been arranged by the Oregon Academy 
and the University of Oregon Medical School There will be four guest speakers — 
men outstanding in their respective fields Dr Lawrence R Boies, professor of 
otolaryngology, University of Minnesota Medical School, Minneapolis , Dr Leland 
Hunnicutt, associate clinical professor of otolaryngology at the University of 
Southern California, Los Angeles, Dr James H Allen, professor of ophthalmology 
at the Iowa State University School of Medicine, Iowa City, and Dr Edmund 
B Spaeth, professor of ophthalmology at the University of Pennsylvania Graduate 
School of Medicine, Philadelphia 

There will be lectures, clinical demonstrations and ward rounds 

Preliminary programs will be out about May 1 They may be secured, with 
further information, from Di David D DeWeese, secretary, 1216 S W Yamhill 
Street, Portland 5 

IMPORTANT In order that the course may be made more personal and 
practical, registrations will be limited to 125 

ANNUAL MEETING OF PENNSYLVANIA ACADEMY OF OPHTHALMOLOGY 

AND OTOLARYNGOLOGY 

The annual meeting will be held on April 22, 23 and 24, 1949, at the Penn Harris 
Hotel, Harrisburg, Pa 

Among the speakers who will present papers at this meeting will be Drs A D 
Ruedemann, J R Lindsay, R O Rychener, C S Nash, J G Linn, Arno Town 
and G M Coates 

In addition to formal presentations, the meeting will include a round table 
discussion on “Headaches ” Among the discussers will be representatives of all 
major specialties There will be a study club to discuss “Problems of Cataract,” 
and among the discussers will be Drs Ruedemann, Rychener and Town 

The incumbent officers are James J Monahan, president, Shenandoah, Daniel 
S Destio, president-elect, Pittsburgh, and Benjamin F Souders, secretary, Reading 
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Directory of Otolaryngologic Societies * 


INTERNATIONAL 

Fourth International Congress of Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mill, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Time July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngolog\ 

AND BrONCHOESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th St , Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 
Chairman Henry B Orton, 224 Delavan Ave, Newark, N J 
Secretary Dr J Milton Robb, 1553 Woodward Ave, Detroit, Mich 
Place Atlantic City, N J Time June 6-10, 1949 

American Academy of Ophthalmology and Otolaryngology 
President Dr Conrad Berens, 35 E 70th St , New York 
President-Elect Dr J Mackenzie Brown, Box 584, South Laguna, Calif 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg, 
Rochester, Minn 

American Broncho-Esophagological Association 
President Dr Paul Hohnger, 700 N Michigan Ave, Chicago 11 
Secretary Dr Edwin N Broyles, 1100 N Charles St, Baltimore 
Place Drake Hotel, Chicago Time April 18-20, 1949 

American Laryncological Association 
President Dr Frederick T Hill, 177 Main St, Waterville, Maine 
Secretary Dr Louis H Clerf, 1530 Locust St , Philadelphia 2 
Place Biltmore Hotel, New York Time May 16-17, 1949 

American Laryngological, Rhinological and Otological Society, Inc 
President Dr John J Shea, 1018 Madison Ave, Memphis, Tenn 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester 7, N \ 
Place Drake Hotel, Chicago Time April 18-20, 1949 
SECTIONS 

Eastern — Chairman Dr Harold G Tobey, 403 Commonwealth Ave, Boston 
Southern —Chairman Dr Watt W Eagle, Duke University, Durham, N C 
Middle — Chairman Dr Dean M Lierle, University Hospital, Iowa City 
Western — Chairman Dr Leland G Hunnicutt, 98 N Madison Ave, Pasadena 
Calif 

American Otological Society 

President Dr Marvin F Jones, 121 E 60th St, New York 
Secretary Dr Gordon D Hoople, Medical Arts Bldg, Syracuse 3, N Y 
Place Biltmore Hotel, New York Time May 18-19, 1949 

American Otorhinologic Society for the Advancement of Plastic 
and Reconstructive Surgery, Inc 
President Dr Samuel F Kelley, 47 E 61st St, New York 21 
Secretary Dr Norman N Smith, 291 Whitney Ave, New Haven 11, Conn 
American Society of Ophthalmoi ogic and Otolaryngologic Allergv 
President Dr Rea E Ashley, 384 Post St, San Francisco 
Secretary-Treasurer Dr Joseph Hampsey, 806 May Bldg , Pittsburgh 22 

* Secretaries of societies are requested to furnish the information necessary to 
keep this list up to date 
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THE MICROTIC EAR 

EDGAR M HOLMES, M D. 

BOSTON 

T HE MICROTIC ear has always been and stands to remain a 
condition which taxes the ingenuity of the surgeon and the morale 
and personality of the unfortunate possessor Fortunately, it does not 
occur more frequently than once in 20,000 births, but this is frequent 
enough so that the physician sees a sufficient number of cases to ap- 
preciate the problems involved and to evaluate the end results of at- 
tempted cosmetic and functional improvement 

There are several excellent accounts of the embryonal development 
of the ear and its relationship to the congenital deformities that are 
encountered I would suggest that the works of embrvologists such as 
L B Arey 1 and J Ernest Frazer 2 be studied for the detailed development 
of the ear and that the papers by J S Fraser, 3 J C Bech, 4 and L Rich- 
ards 5 be consulted for a correlation between the anatomic and clinical 
findings that may present themselves 

I shall abstract the literature to a brief outline and then discuss the 
clinical problems as they have presented themselves in various types and 
degrees of microtia and meatal atresia 

The development of the internal ear is separate from that of the 
middle and external ears Its epithelium is derived from the ectoderm 

rrom the Plastic Clinic of the Massachusetts Eye and Ear Infirmary 
Presented as a Candidate’s Thesis for membership m the American Laryn 
gological, Rhmological and Otological Society, 1946 

1 Arey, L B Developmental Anatomy, ed 2, Philadelphia, IV B Saunders 
Company, 1930, p 457 

2 Trazer, J E The Early Development of the Eustachian Tube and the Naso 
Pharynx, Brit M J 2 1148, 1910, The Second Visceral Arch and Groove in the 
Tubo T\mpanic Region, J Anat &. Physiol 48 391, 1913-1914, The Early Tor 
mations of the Middle Ear and Eustachian Tube, ibid 57 18, 1922 

3 Traser, J S Maldevelopment of Auricle and External Acoustec Meatus and 
Middle Ear, Arch Otolaryng 13 26 (Jan) 1931 

J Beck, J C The Anatomy, Psychology, Diagnosis and Treatment of Con 
genital Malformation and Absence of the Ear, Laryngoscope 35 813 (Nov) 1925 

o Richards, L Congenital Atresia of the External Auditory Meatus, Ann 
Otol.Rhm S. Laryng 42 692 (Sept) 1933 
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and is first noticed m the 2 mm embryo as two thickened plates lying 
on the surface of the head just dorsal to the second branchial cleft 
These plates later mvagmate to form hollow vesicles and m turn dif- 
ferentiate into the semicircular canals and vestibular apparatus In the 
20 mm embryo, the semicircular canals are present and the cochlear 
duct has begun to coil like a shell 

The middle and external ears develop slightly later than the inner 
ear The middle ear cavity arises from the first pair of pharyngeal 
pouches and occurs in embryos of 3 mm The pouches are of endoderm, 
they grow rapidly and are m temporary contact with the ectoderm Near 
the end of the second month, the pouches constrict to form the auditory 
tube opening into the nasopharynx The blind end of this pouch en- 
larges into the tympanic cavity, which is surrounded by loose connective 
tissue m which the ossicles are developed Even m adulthood, the os- 
sicles, muscles and chorda tympani nerve retain a covering of mucous 
epithelium continuous with that lining the tympanic cavity It is not 
until the close of the fetal life that the mastoid cells begin to evagmate 

From the condensed mesenchyma of the first and second branchial 
arches develop the ossicles The malleus and incus are developed from 
the dorsal end of the first arch The inner end of the mandibular cartil- 
age known as Meckel’s cartilage forms the malleus and incus and sep- 
arates from the mandible when ossification begins The remainder of the 
cartilage forms the anterior ligament of the malleus 

The stapes is believed to arise from the second branchial arch, which 
contains a cartilaginous bar known as Reichert’s cartilage It is the inner 
portion of this bar which becomes the stapes 

The tensor tympani muscle and the fifth nerve, which supplies it, are 
derived from the first branchial arch The stapedius muscle and the 
seventh nerve, which supplies it, come from the second arch This known 
relationship substantiates the theory that the ossicles undoubtedly arise 
from these two separate arches 

The external ear is developed from the ectodermal groove and re- 
presents the groove itself, which m time comes in contact with the endo- 
derm of the first pharyngeal pouch Later this contact is lost and the 
groove deepens centrally to form a funnel-shaped canal, which is the 
outer portion of the meatus From the inner ectodermal surface, a 
plate grows back and reaches the tympanic cavity During the seventh 
month this plate splits and forms the inner portion of the external meatus 

The drum is formed by a thinning out of the tissues where the 
inner wall of the external auditory meatus contacts the tympanic cavity 
Thus, the drum is covered externally with ectodermal epithelium and 
internally by entoderm 
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The auricle arises from the outer lateral part of the first pharyngeal 
or visceral cleft Six elevations appear, three on the mandibular arch and 
three on the hyoid arch These later fuse to form the adult auricle The 
tragus arises from one tubercle of the mandible, the helix from the 
other two The antihelix is derived from two of the hyoid tubercles and 
the antitragus from the remaimng one The lobule corresponds to the 
lower end of the auricular fold 

With this brief (description of the embryology, it is readily under- 
stood how the inner ear consisting of the cochlear and vestibular appar- 
atus could be normally developed, and the middle ear, ossicles, external- 
canal and the auricle might be malformed 

This identical condition is frequently encountered, though one sees 
all degrees of maldevelopment, from the slightly deformed auricle with- 
out other defects to the completely absent auricle with all the inter- 
vening abnormalities possible 

TYPES OF DEFORMITIES 

Every day one may see mildly deformed ears if one compares those 
encountered with the anatomically perfect ear seen in textbooks on 
anatomy I do not consider an ear deformed unless there is a gross ab- 
normality which attracts the attention of the untrained eye The mildest 
of these is probably the ear which is small over all Next one could list 
the ear in which the upper part of the auricle or helix is small and de- 
formed (fig 1) Another malformation similar to this is found in the 
ear in which the cartilage of the upper end of the auricle is formed but 
is bound down to the contour of the head (fig 2) In this type of case 
there is no postaural shm in the upper half of the ear Further deform- 
ity is encountered in which there is little if any development of the 
upper half of the ear though the concha and lobule aie well formed 
(fig 4) In these instances the meatus is usually well developed It is 
usually not until the auricle fails to form that the meatus becomes 
atretic With this lack m development, the auricle is usually composed 
of a folded mass of cartilage covered by skm though the lobule may be 
fairly well formed (fig 6) The meatus, however, is either filled with 
fibrous tissue or, as m the majority of cases, is found to be completely 
nonexistent and to be replaced by solid bone 

When the meatus is patent, at least when the drum can be seen, 
the hearing is usually within normal limits If the canal is nearlj stenoscd 
the hearing is prone to be decreased, undoubtedlv due to a malformation 
of the drum or ossicles 

^ith a microtic ear and an absent canal is associated asymmetry of 
the face (fig 6) This is present in a large proportion of the eases 
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recorded and m this series was seen in about one half of them This 
asymmetry probably goes back to the.embryologic period in development 
that created the other deformities present 



Tig 1 —This boy has a mild bilateral microtia The right ear protrudes from 
the head slightl), and is slightly cup shaped The left ear has a fold over the 11m 
of the concha which makes a shelf partly occluding the concha The helix is 
smaller than normal The external auditory meatuses are normal 

Another deformity that is less frequent m its occurrence is the mal- 
development of the ramus of the jaw It is thought to be due to ar- 
rested ossification of the articular cartilage and fits m with the embryo- 
logic development of the mandible and ear When present, there is 
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marked asymmetry of the jaw with distortion of the face Kazanjian 0 re- 
viewed the literature and presented 5 cases In 1 of these cases he per- 
formed a surgical restoration of the missing part by inserting a tibial 



Tig 2 —A, in this case, the cartilaginous auricle is well developed, but the 
upper portion of each ear is bound down to the head There is no postaural shin 
m that area The external auditorv meatuses are normal 

B, the postoperative view shows that the helix has been brought away from 
t le head, and there is practicalh no visible scarring 4 flap taken from the post- 
aural shin was utilized to correct the defect 

C, preoperative Mew of ear In this lateral view without perspective, it is dif- 
icult to see the abnormaht\ 

If forc S OI "S statement nearh holds true here except that on comparison 
utn figure C, one ma; observe that the helix is broader and awav from the head 

6 Kazanjian V H Congenital \bsence of the Ramus of the Mandible, J 
Bone X. Jo m t Surg 21 761 772 (Jul>) 1939 
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transplant to take the place of the absent ramus When this was com- 
pletely united, a false joint was made by inserting a fascia lata transplant 
After this procedure the patient had good occlusion and use of his 
mandible 

All degrees of stenoses are encountered Gases are seen m which the 
external auditory meatus is narrowed slightly and the drum may be 
seen There are others m which it is narrowed to a point where it is 
impossible to see through it to the depth at which a tympanum is 
usually found Beyond this is encountered the completely stenosed canal, 



Front Roar 





Fig B —This diagram depicts the steps taken in correcting the defect shown 
m figure 2 A In a, the skin incisions and the area undermined are indicated In b, 
the cartilaginous incisions are indicated by the dash lines The skin closures are 
indicated here as well as m c 


which may consist of soft tissue but usually is composed of bone In the 
former cases when the drum can be seen there is rarely any loss of 
hearing, but when the degree of narrowness approaches closure hearing 
may be reduced In 1 such case the hearing was grossly diminished, un- 
doubtedly due to a malformation of the drum and ossicles (fig SB) 
In the completely stenosed canals one would expect hearing by conduction 
to be reduced Tests m these cases proved that hearing was reduced by 50 
to 60 decibels If the normal ear is masked, one may expect a further re- 
duction of 10 to 15 decibels (fig 8 A, B , C, D and E) 

SELECTION OF CASES FOR OPERATION 

In choosing a malformed ear for operation there are many factors 
to be considered First and foremost, is the operation justified m view of 
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the goal that may be anticipated'* When the external ear alone is con- 
cerned and the patient has a patent external auditory meatus and normal 
hearing, one is guided entirely by the cosmetic and psychologic aspects of 
the case 



tig 4 —This patient has bilaterally deformed ears The canals and hearing 
"ere normal A and B present the deformit) The heh\ was \ery short and to 
coricct it the antenor crus of the helix was freed b) an incision antenoil) and 
posteriori) lo it It was then elevated and sutuied in its new position The post 
aunl cartilage i\as then exposed, and all of the spring and a considerable part 
or the cartilage removed to permit the ear to form its nei\ bed C and D show 
finished ear 


Of course, it is probably this psychologic aspect that brings all 
patients with deformities to see the physician m the hope that sufficient 
improvement may be made so that the defect will be less noticeable 
There are certain persons who are anxious to attempt any degree of 
correction with the faint hope that their burden may be lightened If it is 
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not the person with the deformity, it may be the parents who feel the 
responsibility for their child’s defect and who insist that an attempt at 
improvement be made In these cases one may be justified m considering 
surgical measures even though doubtful as to the ultimate outcome 
The majority of persons with a malformed ear have a mass of tissue 
which can be adjusted locally to simulate a normal lobule However, a 
girl can readily cover the ear and I believe that is all that is indicated 


Side 



Fig 5 — A, ear as it appeared in side view The concha is not visible 

B, one postaural incision over the conchal cartilage, the other paralleling the 
postaural fold The perichondrium is elevated over the entire postaural cartilage 
and incisions are made through the cartilage to break the spring where the anti- 
hehx is to form 

C, an ellipse of postaural skin and subcutaneous tissue is removed down to the 
penosteum and anteriorly to the auditory meatus This permits the conchal 
cartilage to fall back considerably 

D, the finished ear, lateral view The crus of the helix has been elevated to 
a new position, thus enlarging the helix The postaural skin is saved between the 
anterior incision shown in F and the postaural incision in B 

E, front view, notice marked cupping F, helix held back to expose concha 
and show incision to free crus of helix G, crus of helix elevated H, finished ear, 
anterior view 
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m the majority of such cases For, regardless of the perfection of one’s 
technic or the ultimate cosmetic improvement, the reconstructed ear at 
best is not perfect and can always be noted at a glance, so that the girl 
would never dress her hair in such a manner that her ears would be 



Tig G— This patient has a unilateral microtia with absence of the e\ternal 
auditory meatus There was some folded cartilage beneath the presenting auricle 
there is flattening of the right side of the face due to asymmetry of growth of the 
underlying skeleton as t\ell as the superficial skin The right nostril is smaller than 
the left and there is a distinct asymmetry of the mouth 

exposed Other reasons why this procedure should not be advised for a 
gtrl are the multiple operations and further scarring m the neck or other 
localities from which skin may be obtained Therefore this operation 
should be performed on a girl only when she insists on it and -when she 
appreciates all die factors involved 
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When a boy is encountered with a similar condition, an entirely dif- 
ferent attitude must be taken because he is unable to cover his deformity 
with a normal camouflage It is, therefore, advisable m the majority of 
cases to attempt to improve the appearance of the microtic ear Just 



Fig 7 —This boy has a nearly complete microtia of the left ear and a marked 
facial weakness of that side He has difficulty m closing the left eye His jaw 
is nearly symmetric In A, observe the nob of cartilage separated from the re 
maming concha and double lobule 

C and D, the lobule has been united and its upper end joined with the skin 
of the side of the head The nob of cartilage has been exposed and dissected out 
There are incisions near the hair line It was then cut into sheets and reinserted 
beneath the skin with additional cartilage taken from the rib A Tope has been 
made beneath the collar line 
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what technic should be used depends on the amount of cartilage and 
skin present m the deformed ear This will be discussed later when I 
consider the types of operations employed 

When the malformed auricle has added to it abnormalities of the 
external auditory meatus, the problem becomes more complex, as it 
must be decided whether an attempt should be made to create a new 



Fig 7 — E, the rope has been swung up to a point where at the next operation the 
remainder can be placed entirely around the auricle to form the helix 

F and G, the completed ear Behind the auricle is visible a flap taken from 
skm lower down 

canal If the middle ear, semicircular canals, cochlea and ossicles can be 
seen with the roentgen rays and if a hearing test shows normal bone 
conduction, one would assume that if an air channel could be brought 
down to the middle ear structures some improvement m hearing could be 
obtained Such, unfortunately, is not the case, as has been proved m 
these cases The reason for a lack of improvement is appreciated when 
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F JO - 8 —A, an audiogram of a patient without any bony auditory meatus on 
the left side The roentgenograms of the cochlea and mastoid are normal There 
is no bony canal The Weber test was lateralized to the left The hearing in the 
right ear is essentially normal except for a high and low tone loss The left ear 
presents a 50 to 60 decibel loss in hearing By masking the right ear with a noise 
apparatus, the hearing level is reduced to nearly 70 decibels This further loss 
was noted in all patients so tested The curve with the black circles indicates hear- 
ing m the right ear by bone conduction, the curve with the white circles, m the 
left ear, the white dot and dash line indicates masked hearing 

B, there is microtia on the left but the patient has a small canal about % inch 
long (0 3 cm ) m diameter extending down to the depth consistent with a normal 
meatus The drum could not be seen The right ear appeared normal The hear- 
ing in the right ear is decreased materially, and in the left is decreased a little 
more than in most patients with a complete atresia of the meatus The bone 
conduction was likewise lower than it is usually observed in these cases The 
curve with the black circles indicates hearing in the right ear by air conduction, 
the curve with the white circles, hearing in the left ear The dash lines indicate 
hearing by bone conduction 
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it is realized that one finds congenital deformities in the drum and 
ossicles Usually a drum is not present, the lining of the middle ear 
assuming the position of the drum, and solid bone is present to this 
point Furthermore 3 the ossicles are found to be malformed, and fre- 


121 1)5 )12 1024 2041, 4055 1152 



Fig 9 —Preoperative and postoperative audiogram of a 12 year boy on whom 
the author operated The solid line indicates preoperative hearing and the dash line 
hearing one month after operation 


quently there is ankylosis between them or they are completely fused 
The degree of loss of hearing is about the same as that found m the 
chronically discharging ear, which is a loss of 50 to 60 decibels 

In the literature the authors showed a striking unanimity of opinion 
m stating that little, if any, improvement m hearing is to be expected 


C, this case presented a bilateral microtia with stenosed meatuses accompanied 
by absence of malar bones and marked agnathism The patient’s hearing was well be 
low the useful range The bone conduction was good His speech was difficult to 
understand The symbols have the same meaning as in part B 
Th i f P atient has microtia of the right ear with a completely stenosed meatus 
ie left ear appeared normal, and hearing was only slightly decreased Preoper- 
atively, the hearing in the right ear is indicated by a solid line Following the 
cr ^ atl ° n °f a canal down to the antrum, the resulting hearing is shown by the 
solid line with dots at the top It should be observed that there was 10 decibel 
earing above the preoperative level m all tones After the operation the hearing 
an^ r °r. e ^ s hghtly more, but four years postoperatively nhen the cavity was clean 
t ?. tlle s £ in graft was still covering the antrum, the hearing was reduced essen- 
wth t0 ” iC P reo P er ative level There was no practical improvement This person 
his f hearing m one ear had his stenosed ear operated on at the insistence of 
curse . 11 n The curves with the black dots indicate hearing in the right ear, the 
md nr"' il ^ le w h lte circles indicates hearing m the left ear The continuous line 
and n es hearing preopera tively, the dash and dot line, one month postoperatively, 
^dotted line, four months postoperatively 

ln , ' ftis patient had microtia of the left ear with no bony canal The hearing 
normal V ^ i ear was Wlt *" n normal limits and the bone conduction curve was 
general i ears This relation of bone conduction to a microtic ear is the 

6 rule The symbols have the same meaning as in part B 
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from creating an air channel to the middle ear This was substantiated 
m the 2 cases m which I attempted to obtain improvement bv such a 
procedure 

If a person has one normal ear and has had no hearing in the other 
ear, he does not miss this lost function and for most practical purposes 



Fig 10 —A and B, this man presented bilateral microtia, absent meatuses, ab 
sent malar bones and an agnathic jaw 

C and D illustrate the finished reconstruction 


his one good ear is sufficient Rarely would such a patient seek im- 
provement of the bad ear 

In bilateral stenosis with hearing below practical levels, the picture is 
entireh different In such a case the hearing is so decreased that the 
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patient may become a social problem This pathetic situation arises from 
inability to hear from birth Not hearing sufficient sounds to form speech 
habits, the patient’s voice and articulation are usually poor Schooling, 
except in special schools, is difficult, and his education is usually limited 
In these cases every attempt should be made to assist the patient 

Audiograms m these cases reveal an air conduction loss of from 50 
to 60 decibels with a bone conduction that may be normal (fig 7 C) 
This being the case, and since there is little hope of improving the hear- 



t ,2?d F, the first stage of operation was carried out on both ears at the same 

h-_j 5"® illustration shows the auricle folded back and sutured to the skin be 
, " Ua a skin graft over the denuded area A rope with an island at its middle 
icen made below the collar line 

stair Hi r °^ e ^ as k een swung up and attached to the auricle Between this 
gc and the final result, cartilage was inserted and shaping performed 


ing b) creating an air canal to the middle ear, the logical step is to fit 
e patient with a bone conduction hearing aid There were only 2 
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cases of complete bilateral stenosis m this series One of these patients 
did not have the intelligence to cooperate sufficiently to permit a hear- 
ing aid to be fitted, while the other one failed to return to the clime 
Should one of these persons have acute otitis media, a problem 
would be encountered which would call for special consideration It is 
obvious that paracentesis could not be done to obtain external drainage, 
and the chance of a secondary complication is therefore slightly in- 
creased With the chemotherapeutic drugs now at the physician’s disposal, 
the likelihood of performing a mastoidectomy in these cases is reduced 
It is obvious, however, that such patients must be watched closely, and 
if symptoms indicating complications are noticed or the mastoiditis is 
not subsiding, mastoidectomy should be done immediately As indicated 
by roentgenograms, the majority of microtic ears have normally devel- 
oped mastoids Should an operation be called for, the simplest procedure 
would be to perform a mastoidectomy, exenteratmg the diseased mastoid 
The incision could then be closed, a small catheter being left in the 
wound for instillation of penicillin This would require careful supervision, 
and when the wound was healed there would remain a dead space ready 
for reinfection A more logical procedure of completing the operation is 
to create a canal down to the antrum This is readily accomplished by 
excising a large core of tissues to the antrum and covering the raw area 
thus formed with a split skin graft This is not only creating an opening 
to the antrum but forming a diaphragm of skm across the space, thus 
walling off the middle ear from the newly created canal 

Realizing that there is little hope of improving the hearing by the 
methods tried m the past, I should like to see a fenestration operation 
attempted in one of these cases There would be no skm flap which 
could be brought down over the fenestration window, but I am con- 
fident that a thin Thiersch graft could be substituted with success 
Note — Since writing of this article, Pattee 7 suggested and confirmed 
the logical solution to improving the hearing m these cases He deter- 
mined that the lack of improvement m hearing after the creation of an 
airway to the middle ear was due to the fixation of the stapes by the 
malformed and usually ankylosed malleus and incus The logical step m 
liberating the fixed stapes was therefore to remove the incus Skm may 
then be grafted on the mastoid cavity created to expose the incus 
Pattee showed by audiograms that the hearing could be brought up into 
the useful range I have already confirmed this procedure in 1 ca$e and 
have others which I hope to report on later 

The patient on whom I operated was a 12 year old boy without 
external auditory meatuses, who had fairly well developed auricles 

7 Pattee, G L An Operation to Improve Hearing in Cases of Congenital 
Atresia of External Auditory Meatus, Arch Otolaryng 45 568 580 (May) 1947 
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Speech was fair, articulation being good His preoperative audiogram 
(fig 9) shows a hearing loss below 50 decibels m both ears except for 
the 512 frequency in the left ear, which is 40 decibels His bone conduc- 
tion was within normal range except m the high tones At operation, a 
simple mastoidectomy was done exposing the antrum, the semicircular 
canals were skeletonized and the antrum enlarged only sufficiently to 
remove the incus On both sides the incus was fairly well developed 
and attached to it was a small piece of the malleus Examination of the 
specimen under magnification showed there was no evidence of fracture 
of the malleus It was malformed, with a little body and no long process 
This would indicate that the incus was not fixed by the malleus except 
where the latter may have been immobilized by fibrous bands Follow- 
ing the operation, the cavity was immediately lined with a split skm 
graft The audiometric reading taken one month postoperatively showed 
decided improvement in the right ear and only moderate improvement 
in the low tones in the left ear For the high tones, 2448 and 8192 fre- 
quencies, there was no improvement in the left ear and a loss m the 
right ear It will be interesting to see this patient in six months and one 
year and to compare the hearing with that one month after operation 
Subjectively, he hears much better and his conversational distance 
has improved from 1 foot (30 48 cm ) to 8 feet (243 48 cm ) His 
family said that his speech had improved 

This procedure is definitely a step in the right direction m these 
cases and gives one an opportunity to improve the hearing m patients 
who could not have been helped before 


FACIAL NERVE 

If an operation for the improvement of hearing is considered or 
mastoidectomy must be done m these cases, the operator must be mind- 
ful always of the fact that the facial nerve may be malplaced Such is 
usually the case, and not only is the nerve in an unknown position, but 
it may be in solid bone so that there are no landmarks other than the 
horizontal canal showing the operator that he is approaching it The 
ne rve may also be smaller than normal, which may account for the 
facial weaknesses seen m some of these patients When uncovered, it 
could be mistaken for the annular ligament, as was first the case m one 
m Y patients on whom operation was performed 


PROSTHESES 


Appreciating that it is most difficult to obtain a presentable ear 
^ r °ugh surgical procedures, should one not turn directly to the creation 
a Prosthesis which will simulate the other normal structures and one 



260 


ARCHIVES OF OTOLARYNGOLOGY 


which the patient may wear? Not until the past two or three years have 
many new materials been at the prosthetic molder’s disposal, and it has 
been extremely difficult to obtain a prosthesis which can alleviate a de- 
formity instead of making it more conspicuous I shall not deal with the 
various procedures for making prostheses other than to mention that 
the prostheses have been made of gelatin formulas, dental composition, 
acrylic substances, rubber and other materials Some of these are painted 
with oil paints to simulate the color of skm Others have the pigments 
within their structure The prostheses which I personally have found to 
be most satisfactory m color, weight and appearance have been made of 
“Vultex” which is a prevulcanized latex with the color incorporated 
The trouble with these prostheses is that after they have been worn for 
some time the oils of the skm attack them and they begin to go to pieces 
With all of these prostheses, there is the difficulty of attaching the appli- 
ances without causing irritation to the underlying skin In many cases 
the condition is so unbearable that the patient is unable to wear a pros- 
thesis for any length of time Another drawback to a perfect structural 
prosthesis with normal color is that the color of norma] ears changes 
from day to day and from temperature to temperature, and it is nearly 
impossible to find a patient who is capable, though willing, to attempt to 
color the prosthesis by cosmetics to match the opposite ear The majority 
of patients prefer to put on a prosthesis the wav they would a hat and 
forget that the color or its exact position is an important factor With 
the stimulus of the war, forward strides have been made m producing 
prostheses and present reports are most promising I am anxious to learn 
whether these new prostheses stand the test of time 

TYPES OF OPERATIONS 

Each case must be thoroughly investigated and studied before a 
decision is made as to the type of procedure to be followed Pictures 
should be taken of the patient and a plaster cast made of the deformity 
Then a careful audiometric study should follow and roentgenograms 
should be made to determine the degree of bony abnormality and the 
amount of residual or potential hearing The patency of the nose, the 
nasopharynx and particularly of the eustachian tubes should be deter- 
mined Of course, to determine the patency of the eustachian tubes one 
must rely on the patient’s subjective sensation on inflation, as auscultation 
is difficult 

I shall first discuss the practicability of procedures that may be used 
to reconstruct an auricle and then the operations to form an external 
auditory meatus which have been found satisfactory m this clinic 

There are several fundamental procedures that may be considered 
m the reconstruction of an absent ear The literature dates back to the 
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sixteenth century, describing a case in which an ear, partially lost, is 
restored The reconstruction was formed by utilizing local neck flaps 
It was not until 1870 that Szymanowski described the complete recon- 
struction of an ear He raised local flaps, folded them on one another 
and placed grafts on the resulting raw area 

Next are presented the procedures employed by various authors to 
reconstruct an absent or deformed ear First, autogenous cartilage was 
transferred from the patient’s rib, later it was taken from other persons, 
preserved and employed foi transplants Recently ear cartilages from 
willing donois or even from a cadaver have been used None of these 
worked perfectly, so that when tne inert metals were developed they weie 
employed as a supporting medium Flaps were gradually used from more 
distant parts of the neck, finally reaching the level of the clavicle, where 
the skin is thinner and of a more suitable type for molding Of course, 
flaps have been used from the arms and other parts of the body 

Regardless of the procedure employed, the end results are never 
those to which one would aspire In any form of reconstruction it is 
advisable, when possible, to employ transplants which will continue to 
maintain the shape given them Utilization of autogenous cartilage 
transplants usually meets this requirement for support When thm, they 
have a tendency to curl and alter their shape, and this is a severe draw- 
back Homogenous cartilage from the standpoint of the quantity obtain- 
able and the ease with which it may be obtained and shaped makes it a 
medium of choice Its drawback is its tendency to be replaced by fibrous 
tissue and in time to lose its bulk and spring This has had a decided 
influence m discouraging the use of maternal or borrowed whole ear 
cartilage Tantalum has the advantage of being inert, readily formed to 
any desired shape and an easy material to insert m a reconstructed ear 
I have used it several times to form the support of a newly formed helix 
Its drawbacks are that it is not very flexible, so that if it is bent it stays 
m the new position, and if there is any pressure of the metal under the 
overlying skm the metal is prone to work its way through to the surface 
by a pressure necrosis This has necessitated the removal of three tanta- 
lum coiled wires which were employed to shape the helix Tantalum in 
the form of a fine wire framework has been utilized and, theoretically, 
should work better than stiffer forms 

OPERATIVE RECONSTRUCTION OF THE EAR 

To reconstruct a microtic ear so that it will be more normal m 
a Ppearance, the existing tissues must be utilized to the best advantage 
Then skm must be borrowed from the adjacent areas or from a distant 
part Third, some form of skeleton must be used to support this skm 
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Types of Operations —One of the deformities that presents the least deviation 
fiom normal is that m which the auricle is well developed though the upper 
pole is bound down to the head (fig 2) The problem of correcting the defect 
is comparatively simple in that all the cartilage necessary is present and it is in 
nearly normal position It is necessary to free the upper pole and obtain skin to 
cover the defect which is left when the ear is brought away from the head A 
simple procedure to effect this goal is to create a flap of postaural skin which 
may be transfened to cover this postaural defect (fig 2) 

When the auricle is freed from its bed it becomes necessary to break the 
spring along the antihehx so that the auricle will stay m its new position This is 
done by incising the cartilage from behind through to the skin on the anterior surface 
just below the inn of the antihelix When the central roll of the antihelix is en 
countered, the straight incision is converted into many small parallel tangential 
cuts thiough the cartilage The skin is then closed as indicated in the diagrams 
(fig 2C) 

I shall now consider the problem of improving an ear m which there are a 
concha and lobule plus the lower half of the helix, the upper half being short and 
partially absent The entire presenting ear is nearly at right angles to the head 
and cupped (fig 4) The problem here is twofold First and foremost is the 
rearrangement of the existing parts to open the auricle and, second, the finding 
of a procedure which will make the ear lie closer to the head The procedure 
that works best in these cases and has proved satisfactory has been one which frees 
the antitragus as it dips into the concha, elevating it to a new position higher up 
This permits the helix to unfold, and the bed from which it comes is approxi- 
mated A postaural incision is then made parallel and just below the conchal run 
from the dependent part of the ear upward to within three fourths of an inch 
(1 9 cm ) of the top, the latter area being untouched to maintain sufficient blood 
supply to the newly formed tragal crux The entire conchal cartilage is then 
exposed The tissue between the concha and the mastoid periosteum is removed 
This in itself permits the concha to be brought back, in many cases a sufficient 
distance to take care of a mild lop ear The conchal cartilage is then shaved off 
Small areas of the underlying skin are exposed so that not only will the ear go 
back farther, but there will be a true fibrous contact between the concha and 
the periosteum The area where the antihelix should be is then weakened by 
many diagonal parallel cuts through the cartilage to the skm This permits the 
cartilage to be folded back without creating irregularity on the anterior surface 
Similar incisions are made to create the crura antihelicis which will form_ihe fossa 
triangularis Occasionally it is necessary to remove a crescent of cartilage just 
beneath the antihelix to permit the remaining auricle to fall back into place 
When all the spring is broken, the ear will usually stay in an unfolded position, 
but to prevent its going back to its former shape before the dressing is applied or 
during its application, it is advisable to place a through and through mattress 
suture from tire anterior surface through the cartilage and out through the skin 
again on the other side of the newly formed antihelix or other folds The skm 
is protected from the sutures by a small piece of gauze over which the suture 
rests Excess postaural skin then may be excised, or if it is needed to bring the 
upper part of the helix away from the head, it maj be swung as a pedicle flap 
into the desired location 

The next t>pe of ear encountered is one m which there is an external auditory 
meatus and concha and the rest of the ear is quite malformed The lobule is 
folded forward and the rest of the ear is nonexistent (fig 7) The problem m this 
case is to reconstruct all of the auricle except the concha and lobule In this par- 



HOLMES— the microtic ear 


263 


ticular condition a satisfactory procedure is to attach the lobule to the skm above 
so that its lateral surface is flush with the temporal skm (fig 7 C and D) At this 
time cartilage taken from the rib is shaped and inserted beneath the skm which 
will create the auricle A rope is also started below the collar bone to form the new 
helix Two or three weeks later, the anterior end of the rope may be transferred 
to the mfenoi position of the helix or to any appropriate position where it may 
later be swung into place A few weeks later, the other end of the rope is severed 
and brought up to its new position At the same time cartilage is inserted into it 
At the next operation, the newly created auricle is lifted from its bed and a local 
skin flap is swung up to cover the posterior surface of the auricle, the remaining 
exposed area being covered with a full thickness graft from behind the opposite 
ear (For details, see fig 7T) 

The last and most deformed t)pe of microtic ear is composed of a small mass 
of folded cartilage, a deformed lobule and no concha or external auditory meatus 
Several technics to correct this defect are described A procedure which works 
satisfactorily is as follows An incision is first made anteriorly to the mass of carti- 
lage and skm which is present (fig 10.4 and B) Parallel incisions are make at each 
end of this incision backward to the posterior margin of the mass The skm con 
taming the cartilage is dissected free, when possible, so that it opens up as a book, 
and is hinged at the posterior border of the parallel incisions Another incision is 
now made parallel to the hair line and this flap is sutured to it, thus holding the 
cartilage and skm back and open The tissue of the denuded area which would 
correspond to the location of a concha is then excised dowm to the periosteum over 
the mastoid In doing this, care must be taken not to enter the temporomandibular 
joint, which is m this vicinity A Thiersch graft is next taken from the inner 
aspect of the thigh and applied to the denuded area, being held m place by a 
stent molded to fit the area \t the same stage one can start a rope graft which 
is to form a new' helix and possibly to cover some of the anterior surface of the 
new ear (fig 10C and F) 

The three mam places from w'hich this skm may be easily taken are (1) along 
the margin of the hair line from the ear down, (2) under the collar line by a trans 
lerse incision and (3) the region of the clavicle 

The first location has the advantage of being near the auricle, where skm is 
easily transferred without multiple transferences of the rope This has its disad- 
vantages in that the skm tow'ard the lower part of the area from which the graft is 
taken becomes thick and later may develop hair w'hich is not apparent at the time 
the rope is formed It has the further disadvantage of creating another scar w'hich is 
visible and may be unsightly 

The second location is ideal in that a long rope may be obtained which can 
be swung directly to the desired site if the posterior end of the rope is made suf- 
ficiently high The skm is usually thin and adapts itself readily to its new position 
At the third site, over the clavicle, the skm is thm and ideal, but it is difficult 
to swing the rope to its new position without multiple steps 

The next procedure consists of transferring the far end of the rope to the 
region of the crux of the helix w'hen possible In this same procedure it is possible 
and advisable in the majority of cases to insert a thm strip of cartilage m the rope, 
which will create contour m the new helix It is usually also advisable to add more 
cartilage between the skin flap and skm graft w'hich w r ere first made (fig 10 G) 

The next procedure consists of severing the pedicle and transferring the rest 
of the graft to the new auricle together with such shaping as the blood supply will 
permit At this step, the auricle is freed from the hair line where it w r as first 
sutured 

The remaining procedures consist of shaping the tissues at hand and the oc- 
casional insertion of more cartilage 
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SUMMARY AND CONCLUSIONS 

An abstract of the embryologic development of the ear is presented 
The congenitally microtic ear occurs about once m 20.000 births and 
varies from the mildly deformed ear to one which is practically absent 
and has no external auditory meatus 

When a patient has one normal hearing ear, it is not advisable to 
attempt to create a canal to the middle ear on the abnormal side, as the 
prospect of improving the hearing to a useful level is not good and the 
risk of injuring an abnormally placed facial nerve is greater than m 
a normally developed ear 

In a case of bilaterally stenosed canals, an attempt to improve the 
hearing should be made The procedure makes an opening through the 
mastoid to the antrum where the incus is removed 

When a girl is encountered who has a microtic ear, it seems prudent 
to advise her to cover the deformity with her hair, as the visible scarring 
made necessary by the reconstruction of the auricle offsets any possible 
improvement of the ear 

The various types of cases encountered are presented, together with 
the surgical procedures to correct them 

Regardless of what technic is employed, or what tissues are used, the 
reconstructed ear cannot take the place of a normally developed ear and 
will never be inconspicuous 

These, then, are m brief the satisfactory procedures for the recon- 
struction of an auricle Of course, in no 2 cases can the reconstruction 
be done m exactly the same manner, as the tissue involved is not the 
same m size or m elasticity Certain persons produce more scar tissue 
than others, while m some keloids form which are difficult to manage 
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FRACTURES OF THE HYOID BONE 

Presentation of Two Cases, with a Review of the Literature 
EDWIN G OLMSTEAD, MD* 

DAYTON, OHIO 
INCIDENCE 

F RACTURE of the hyoid bone is a rare condition, however, it is 
probably not as rare as the number of cases reported in the literature 
would indicate Some interest was manifested m regard to this condi- 
tion around the close of the last century, but reports have been scanty m 
the recent literature Two cases of fracture of the hyoid bone were ob- 
served in this hospital within a period of one month 

Stimson 1 m 1907 was able to collect 45 cases from the literature 
He felt that m 2 of these the fracture was probably due to muscular 
action alone In many of the cases the fracture resulted from judicial 
or suicidal hanging and were accompanied by fractures of the thyroid 
and cricoid cartilages Doubt may be entertained m some of the cases, 
as they occurred before the advent of roentgenology, when diagnostic 
methods were of necessity crude 

Even when garrotmg was a popular method of killing among 
murderers it was reported that fracture of the hyoid bone occurred m 
only 0 002 per cent of cases of this type of violence 

ANATOMY 

The hyoid bone is an unpaired horseshoe-shaped bone consisting of 
five segments the body, two greater and two lesser cornua The bone is 
in close relation to the larynx and acts as the mam support of the tongue 
The greater cornua are attached to the styloid processes of the temporal 
bones by ligaments The bone is subcutaneous along most of its course 
In spite of this, its flexibility and the flexibility of the surrounding 
structures afford it great protection 


♦Formerly Physician m Charge of Laboratory and X Raj Service, Veterans 
Hospital, Tort Custer, Mich 

1 Stimson, L A Practical Treatise on Fractures and Dislocations, ed 6, 
Philadelphia, Lea 8. Febiger, 1910 
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CAUSES 

There are probably two distinct causes of fracture of the hyoid bone 
(1) direct trauma of the bone, as m hanging, manual strangulation, a 
blow directed to the side of the neck and accidents m which the neck is 
run over, (2) Muscular pull on the bone, whether it is from forcible 
swallowing or from sudden hyperextension of the neck 

The first cause is by far the more common, and on the basis of the 
cases reported m the literature it probably accounts for 90 per cent of 
all fractures of the hyoid bone To Olhvier d ! Angers must go the credit 
for first describing a fracture of the hyoid bone due to muscular action 
alone The first edition of Hamilton’s 4 textbook, published in 1860, con- 
tains a report of a case of fracture due to muscular action Pomsat 5 col- 
lected 3 more such cases, bringing the total to 5 Since roentgenology 
developed, at least 5 more cases in which fracture of this bone was due 
to muscular action have been reported (table) 

The two causes of fracture of the hyoid bone were exemplified m 2 
cases studied at this hospital 

REPORT OF CASES 

Case 1 —Mr A S , a 32 year old Negro man, entered this hospital in June 
1947 because of a progressive feeling of depression He had become confused, and, 
although oriented in all spheres, he was somewhat retarded mentally He was 
negativistic and had only superficial insight in regard to his illness The physical 
examination gave essentially negative results, as did the neurologic examination 
The results of the routine laboratory tests were within normal limits The diagnosis 
was schizophrenia, mixed type 

About one month after admission, while the patient was in a ward for pa 
tients with acute mental disease, awaiting shock treatment, it was noted that a mass 
had developed in his neck The mass was located anterior to, and slightly above, 
the thyroid cartilage It was about the size of a hen’s egg, was hard, smooth and 
warm, and had a dull ruddy color (fig 1) It was tender and moved with swallow 
mg The patient’s voice was hoarse, and he experienced some pam on speaking and 
swallowing No evidence of trauma was seen 

Anterior posterior and lateral films showing the soft tissues of the neck revealed 
that the mass was located just below the hyoid bone and in front of the thyroid 
cartilage Close scrutiny revealed a transverse fracture of the right greater cornu of 
the hyoid bone about 0 5 cm from the junction of the cornu and the body of the 
bone (fig 2) There was no displacement of the fragments 

The patient was fed by tube, and cold packs were applied to the tumefaction 
In five days the mass had receded, and the contour of the neck was normal The 

3 Footnote deleted 

4 Hamilton, F H A Practical Treatise on Fractures and Dislocations, Phila 
delphia, Blanchard & Lea, 1860 

5 Pomsat, cited by Hamilton,4 ed 8, revised and edited by S Smith, Phila- 
delphia, Lea Bros & Co , 1891 
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patient was returned to his ward, where he began to eat and talk without pain 
One month later all signs and symptoms referable to the neck had disappeared 
The fracture remained ununited 

It is of special interest that this patient from the time of admission to the 
hospital was under close supervision of attendants, doctors and nurses day and 



Tig 1 (case 1) —The patient has a tumefaction of the neck just below the 
fnctuied hyoid bone in the icgion of the thyioid cartilage 



fig 2 (case 1) — Negatne and positne roentgenograms gning a lateral Men 
of the legion of the neck Note the fnctuic of the hioid bone (arron) near its 
junction with the body of the bone 


Night At no time ms there any altercation of trauma The patient denied that 
any one had struck him or that he had injured himself It had been noted that 
at times he ms given to mannenstic movements of the neck As far as can be 
determined, this is an e\ample of fracture of the hyoid bone due to muscular 
action alone 
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Case 2 —Mr R K , a 34 year old white man, was admitted to this hospital in 
August 1947 He had been responding to auditory hallucinations, and three days 
prior to admission had attempted suicide by hanging He had dropped a distance 
of about G feet (about 2 meters) with the rope around his neck He lost con- 
sciousness but was cut down by friends before he strangled On regaining con- 
sciousness a few minutes later, he found that his voice had become hoarse and 
of a lower pitch Articulation and swallowing were painful 

On admission to the hospital he appeared essentially normal except for abrased 
and ccchymotic areas around the throat There was distinct asymmetry of the 
neck, the left side being flattened somewhat in its lateral diameter Point tender 
ness was elicited over the left greater cornu of the hyoid bone Examination of the 
mouth, throat, and larynx failed to disclose any pathologic condition 

Left lateral roentgenograms of the neck showed a transverse fracture m the 
midportion of the left greater cornu of the hyoid bone with angulation of the 
posterior fragment (fig 3) 



Fig 3 (case 2) —Negative and positive roentgenograms giving lateral view of 
the region of the neck Note the fracture of the hyoid bone (arrow) with angula- 
tion of the posterior fragment 

The patient received conservative treatment, and no attempt was made to cor 
rect the deformity of the hyoid bone 'Within two weeks his voice regained its 
normal pitch, and articulation and swallowing ivere accomplished without pain 
Roentgenograms taken one month later showed firm bony union at the site of 
fracture 

SYMPTOMS AND SIGNS 

The 2 cases reported show well the findings which are common to 
both muscular and traumatic fractures of the hyoid bone Almost without 
exception pam of the neck and throat is the outstanding symptom The 
p ain is usually described as sharp and is made worse by talking and 
swallowing The dysphagia is worse on an attempt to swallow solid foods 
than it is on swallowing liquids 
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A change of voice (such as occurred m case 2) has been noted by 
other investigators G Complete aphonia has been reported m 1 case 6 7 8 , 
however, this was of a transitory nature and may have been hysterical 
The voice is usually lowered in pitch and may be reduced to a whisper 
Hoarseness commonly accompanies a change m voice but may occur 
alone s 

Bloody sputum occurring a few hours after the fracture has been 
reported 9 This should always arouse a suspicion that the laryngeal box 
has been perforated by a bony fragment 

L 

Tumefaction of the neck such as that in case 1 has been reported 
by Ashe Ca In his case the mass developed anteriorly m the neck, extend- 
ing from above the hyoid bone to the mandible In case 1 the mass was 
below the hyoid bone Both fractures m which a mass developed were 
due to muscular action 

In cases of fracture due to muscular action, the patient may describe 
a sensation of snapping or of “something giving” m the neck Point 
tenderness over the fracture site is commonly present but may be obscured 
in patients who have strangled (manual strangling or hanging), owing 
to the generalized pam present in the thioat because of the nature of 
the trauma Subcutaneous emphysema was reported in 1 case 6e 

TREATMENT 

For purposes of treatment cases of fracture of the hyoid bone may be 
divided into two groups ( 1 ) those in which a bony fragment perforates 
the larynx or the pharynx, and (2) those in which there is no perfora- 
tion of the larynx or the pharynx It follows from this that in all cases 
of fracture of the hyoid bone a thorough examination of this region 
should be made 

In the first instance reduction of the fragments is indicated This 
seems best accomplished by placing the index finger of one hand behind 
the tonsillar fossa on the side of the fracture and placing the other 
hand along the neck over the site of fracture Pressure is made on the in- 
dex finger, and the fracture is reduced by pushing the bony fragment into 

6 (a) Ashe, H P Fracture of the Greater Cornu of the Hyoid Bone Re- 

sulting from Muscular Action, J A M A 611618 (May 20) 1916 ( b ) Pearson, W 
W fracture of the Hyoid Bone, J Iowa M Soc 8 395 (Nov) 1918 (c) Harrell, 
V Fracture of Hyoid Bone, Grace Hosp Bull 13 11 (Jan) 1929 (d) Ashby, E 

L ^ Case of Fracture of the Hyoid Bone, Lancet 1 803 (June 28) 1918 ( e ) 

Klemberg, S Fracture of the Hyoid Bone, Ann Surg 99 547 (March) 1934 

7 Hazlett, H P Fracture of the Hyoid Bone, Med Fortnightly 10 504, 1896 

8 Campbell, C B Fractura Ossis Hyoidi, Times S, Reg 37 51,1894 Hazlett 7 

9 Ashe Ca Klemberg ce 
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alinement with the remainder of the hyoid bone The throat should 
then be examined with a mirror to make sure that no fragment pro- 
trudes into it Following this the patient should have complete rest of 
voice and be given a liquid diet for at least one week 10 

In reviewing the literature there can be little doubt that the com- 
pletely conservative treatment is the treatment of choice for those frac- 
tures which do not perforate the larynx No manipulation of any kind is 
necessary The patient’s voice is put at complete rest for at least one 
week A liquid diet is usually m order until the patient can tolerate solids 
without pam on swallowing If swelling is present cold packs may be 
advisable In some cases (as m case 1) feeding by tube must be resorted 
to because of extreme dysphagia, however, these cases are extremely 
rare 

COMPLICATIONS 

One common complication of fracture of the hyoid bone is non- 
union This apparently should cause no great alarm There seems to be 
no evidence that nonunion of a fractured hyoid bone interferes m any 
way with the normal functioning of the hyoid apparatus Da Costa 10 
stated that a fracture of the hyoid bone should unite m about four 
weeks 

Local abscess has been reported as a complication by Harrell 6c and 
Hamilton 4 In the case reported m Hamilton’s textbook, there was sup- 
puration, and a necrotic fragment of bone was discharged through a 
fistulous tract in the neck In Harrell’s case, an abscess formed but was 
incised and drained, and the patient made an uneventful recovery 
Both cases were reported before the widespread use of chemotherapy 

The change in voice and the hoarseness are usually temporary How- 
ever, Winslow 11 stated that occasionally the voice is changed for a long 
time or even permanently 

PROGNOSIS 

The prognosis is uniformly good When death occurs, it is usually due 
to concomitant injury of the head or of the cervical part of the spinal 
column as in the case reported by Ashby 6d The prognosis must be more 
guarded m those cases m which a bony fragment perforates the larynx 
Here there is danger of edema of the glottis or suffocation due to 
bleeding into the trachea However, there seems to be no justification 
today for the old belief that if the wound breaks through the mucous 

10 DtCostn, J C Modern Surgery, General and Operative, ed 9, Philadel- 
phia, W B Saunders Compan), 1925 

11 Winslow, R Injuries and Diseases of the H)oid Bone, Ann Surg 45 575, 

1907 
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membrane the condition is fatal in 75 per cent of the instances as the 
discussers of Crebbm’s paper 12 indicated 

Cases of fracture of the hyoid bone are so rare that it is impossible 
to collect a large enough series to estimate the mortality accurately If 
one includes only those cases of fracture of the hyoid bone reported m 
the literature without accompanying injury of the skull, of the cervical 
part of the spinal column or of the tracheal cartilages, the mortality rate 
is probably less than 2 per cent 


MUSCULAR FRACTURES 

Fractures of the hyoid bone due to muscular action are of special 
interest because of the difficulty which sometimes arises m the diagnosis 
of this condition Thus, Forbes 13 reports a case m which such a fracture 
occurred while the patient was eating meat The attending physician 
thought the patient had a bone m the throat and spent two hours with a 
forceps trying to extract the tip of the greater cornu of the hyoid bone, 
which had perforated the larynx 1 

The cause of muscular fracture of the hyoid bone is somewhat ob- 
scure It has been suggested that patients with well developed muscula- 
ture aie apt to have this type of fracture This does not seem to be the 
entire answer As seen m table 1, 3 of the 5 patients whose cases have 
been reported were of the asthenic habitus, and 1 of these was described 
as both asthenic and undernourished 

It is of interest to note that on the roentgenograms of the neck m 
case 1 (fig 2) the hyoid bone casts a dense shadow and shows complete 
union between the greater cornu and the body This is also seen on the 
roentgenogram m Kleinberg’s Ge paper The patient m case 1 was 32 
years old, while Klemberg’s patient was 21 years of age According to 
Pancoast, 14 the greater cornu does not unite with the body of the hyoid 
bone until between the ages of 35 and 45 and may remain separated 
throughout life The heavy shadow of the bone suggests unusual ossifica- 
tion and possibly heavy deposits of calcium It appears likely that the 
joining of the greater cornua to the body of the hyoid bone early m life 
together with early complete or anomalous ossification may make this 
bone more brittle and predispose it to fractures from muscular action 


12 Crebbin T T 

1918 


Tracture of the Hyoid Bone, South M J 11 642 (Sept) 


1 0 r° r bes, S B Tracture of the Greater Cornu of the Hyoid Bone Perfora 
tion of Plnrynv, J Honda M A 17 585 (June) 1931 

H Pancoast, H k, Pendergrass E P , and Schaeffer, J P The Head and 
Neck in Roentgen Diagnosis, Springfield 111 Charles C Thomas, Pubhshei, 1940 
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SUMMARY 

Two cases of fracture of the hyoid bone are presented In one case 
the fracture was due to trauma, and m the other it was due to muscular 
action 

The literature is briefly reviewed and the diagnosis, the treatment, the 
complications and the prognosis are discussed 

It is suggested that early uniting of the greater cornua of the hyoid 
bone to the body together with anomalous ossification may predispose 
the bone to fracture from muscular action 

715 West Washington Street 

2 Christopher, F A Textbook of Surgery, ed 3, Philadelphia, W B Saunders 
Company, 1942 



SALIVARY ADENOCARCINOMA OF THE NASOPHARYNX 

Report of a Case 
K L DIEHL, MD 

ROCHESTER, N Y 

C ANCER of the nasopharynx; with constantly improving methods 
of diagnosis, constitutes an ever increasing percentage of recog- 
nized malignant growths Martin and Blady, 1 m 1940, found it to repre- 
sent about 2 per cent of all malignant growths of the head and neck This 
type of malignant growth seems to occur at an earlier age than does cancer 
m other parts of the body, a large percentage being seen m adolescents 
and young adults Nasopharyngeal cancer also appears to be more fre- 
quently seen m the Far Eastern peoples, the Chinese especially 

The presenting symptoms of a nasopharyngeal tumor are usually 
cervical metastases, nasal obstruction, discharge, nasal bleeding, headache, 
local aural pam and unilateral defective hearing Nasal obstruction 
occurs as an early symptom m about one third of the cases of nasopharyn- 
geal tumor, while nasal discharge and bleeding are late secondary symp- 
toms m over one-half the cases Unilateral deafness or pam occurs as an 
initial symptom m about 10 per cent of the cases As a later complication, 
pressure on the auditory nerve as a result of intracranial extension is 
often seen Direct extension through the foramen lacerum subdurally is 
a frequent result of nasopharyngeal growth The cramal nerves are 
usually affected m this order sixth, third, fourth, fifth, seventh and 
second Occasionally the eighth, ninth, tenth, eleventh and twelfth nerves 
also are involved by extension of the tumor Nasopharyngeal tumors, m 
their growth into the cranial cavity, he extradurally and cause erosion 
of bone by pressure Intracranial extension is almost always the cause 
ofy death 

The appearance of any malignant nasopharyngeal growth varies 
with its duration, size and pathologic characteristics The general physi- 
cal characteristics, however, as seen with the nasopharyngoscope or post- 
nasal mirror, are these The tumor generally arises from the fossa of 

From the Department of Surgery, Division of Otolaryngology, Strong Me- 
morial Hospital 

1 Martin, H E , and Blady, J V Cancer of Nasopharynx, Arch Otolaryng 
32 692 (Oct ) 1940 
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Rosenmuller and extends anteriorly, to the midline, and infenorly It is 
usually of a red, hypertrophic, fungating or rounded appearance and 
usually bleeds easily when it is touched with an applicator or when a 
specimen is removed for biopsy It may or may not extend to or over 
the torus tubanus, causing obstruction of the eustachian tube, and it 
likewise may or may not extend to the point of causing a postchoanal 
obstruction The appearance of a malignant nasopharyngeal growth 
differs considerably from that of a benign tumor, but biopsy of any sus- 
picious lesion in tins area, with the possible exception of fibroma, be- 
cause of its extreme vascularity, is the only conclusive method of diag- 
nosis The importance of direct examination, with the nasopharyngo- 
scope, of all giowths of a suspicious nature cannot be stressed too strongly 
Adenocarcinoma of the salivary gland is rarely seen as a nasopharyn- 
geal tumor Ewing 2 expressed the belief that the cylindroma is a type 
of adenocarcinoma of the salivary gland and described it as being made 
up of anastomosing cords or broad masses of epithelial cells, enclosing 
spaces filled with mucus There are coarse trabeculae, which may un- 
dergo hyaline or mucoid degeneration Ewing apparently felt that the 
cylindroma is of a much lesser grade of malignancy than is the actual 
adenocarcinoma of the salivary gland 

Martin and Blady, 1 in a series of 87 cases of cancer of the naso- 
pharynx, found 3 tumors which they classified as carcinoma of the sali- 
vary gland Stout, 3 m his series of 82 nasopharyngeal tumors, 68 of which 
were malignant, found 2 cylindromas, solid type, and classified them as 
rare Kasabach 4 likewise found, among 42 malignant tumors of the 
nasopharynx, 3 of the cylindromatous type Ewing, 5 6 in a senes of 110 
cases of nasopharyngeal tumors, reported 3 instances of growths which 
he called “malignant adenoma,” but he did not indicate the exact type 
New and Stevenson, 0 in a series of 234 cases of malignant nasopharyn- 
geal tumors, found 2 cases of adenocarcinoma and 5 cases of adeno- 
carcinoma of the mixed type, but they did not indicate the exact type 
eithei While these statistics might seem to show that cylindroma and 
adenocarcinoma make up a very small percentage of nasopharyngeal 
tumors, the following authors did not report a single case of cylindroma 

2 Ewing, J Neoplastic Diseases, ed 4, Philadelphia, W B Saunders 
Company, 1940 

3 Stout, A P The Pathological Diagnosis of Nasopharyngeal Tumors, 
Laryngoscope 51 446, 1941 

4 Kasabach, H H Roentgenography of the Malignant Nasopharyngeal 
Tumors A Preliminary Report, Laryngoscope 51 459, 1941 

5 Ewing, J Radiosensitivity, Radiology 13 313, 1929 

6 New, G B , and Stevenson, W End Results of Malignant Lesions of the 
Nasopharynx, Arch Otolaryng 38 205 (Sept ) 1943 
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or salivary adenocarcinoma m their senes New, Broders and Childray 7 
(194 cases), Harmer s (365 cases), Crowe 9 and Baylor (40 cases), 
Heine 10 (19 cases) and Salinger and Pearlman 11 (24 cases) 

The table indicates the actual incidence of the various types of 
tumors reported by different authors Epidermoid, squamous cell and 
other types of carcinoma are classified generally as carcinoma, while 
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d 

a C 








Author 

Total No 
of Cases 
Studied 

Carcmom 

or 

Eplthelioi 

Sarcoma 

Endothe- 

lioma 

Plasma- 

cytoma 

Malignan 

Adenoma 

Cylin- 

droma 

Saliv ary 
Adenocar 

cinoma 

Martin and 










Bladv 1 

87 

73 

11 





3 


Crowe and 










Bayloro 

40 

16 

24 







Stout 5 

GS 

45 

10 


1 


2 



Kasabach 4 

42 

30 

8 


1 


3 



Heme io 

19 

13 

6 







Salinger and 










Pearlman! i 

24 

22 

2 







New Broders 










and Childrayi 194 

154 

40 







Harmers 

367 

S6 

232 

47 






Ewing 5 

110 

91 

15 



4 




New and 










Stevensono 

234 

184 

43 



7 




Total 

1 183 

724 

391 

47 

2 

11 

5 

3 


Percentage 

100 

61 2 

33 

4 

0 1 

0 9 

04 

0 

2 


lymphosarcoma, angiosarcoma and other types of this class are listed 
as sarcoma Cylindroma is classified separately because it has a much 
lower grade of malignancy than docs the actual salivary adenocarcinoma 

The general confusion concerning classification rendeis exact differ- 
entiation extremely difficult, but, as can be seen from the table, salivary 
adenocarcinoma is one of the rare types of nasopharyngeal tumor As 
pointed out by Eggston, 12 mixed tumors of the salivary gland, adeno- 
caicinoma and cylindroma as such, are not uncommon m the mouth, 

7 New, G B , Broders, A C , and Childray, J H Highly Malignant 
Tumors of the Pharynx and Base of Tongue, Surg , Gynec & Obst 54 164, 1932 

8 Harmcr, W D The Relatne Value of Radiotherapy in the Treatment 
of Cancer of the Upper-Air Passages (University of London Semon Lectures), 
London, John Murray, 1932, p 38 

9 Crowe, S J , and Baylor, J W Benign and Malignant Growths of the 
Nasopharynx, Arch Surg 6 429 (March) 1923 

10 Heine, L H Malignant Tumors of the Nasopharynx, Arch Otolaryng 
22 51 (July) 1935 

11 Salinger, S, and Pearlman, S J Malignant Tumors of the Epipharynx, 
Arch Otolary ng 23 149 (Feb ) 1936 

^2 Eggston A A Tumors of the Nose and Nasopharynx, New York State 
J Med 43 2403, 1943 
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the hard and soft palate and the tiachea As an entity m the naso- 
pharynx, however, both salivary adenocarcinoma and cylindroma are rare 

REPORT OF CASE 

A well nourished white man, aged 34, was admitted to the outpatient de- 
partment of the Strong Memorial Hospital with the chief complaint of difficulty 
in hearing m his left ear, of about four weeks’ duration At the onset of the 
deafness, his family physician had “blown out” his ear several times, with tem- 



Low power section of the pathologic specimen The cystic areas with the 
tumor acini can be seen in the center of the field 


porary relief After several of these unsuccessful treatments the patient was re- 
ferred to the clinic At this time he was m good health except for the afore- 
mentioned complaint The general physical examination showed a normal condi- 
tion except for a slight enlargement of the prostate, the result of gonorrhea in 
1944 The right ear drum appeared normal, but the left drum showed some re- 
traction The audiogram revealed an average loss of 30 to 40 decibels in all 
frequencies by air conduction in the left ear, with normal hearing in the right 
ear Bone conduction was normal in both ears The differential tuning fork test 
demonstrated a loss of air conduction m the left ear 
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Nasopharyngoscopic examination revealed a reddened, fungating mass, about 
2 to 3 cm long and 1 cm wide, extending from the fossa of Rosenmuller in- 
teriorly and involving the left torus tubarius and partially occluding the left 
eustachian orifice The lesion did not appear to extend past the middle or below 
the eustachian orifice interiorly or beyond the anterior edge of the eustachian 
orifice A specimen for biopsy was taken by the mtranasal route under direct 
vision with the nasopharyngoscope Bleeding was moderate The microscopic pic- 
ture was described m the pathologic report as being made up of circumscribed 
masses of hyalimzed connective tissue (figure) There was a marked variation 
in the arrangement of cells Here and there cords of tumor cells were observed 
with enclosed cystic spaces filled with mucoid material and with intervening 
dense hyalimzed cells with cystic areas containing fibrillary, pink-staining ma- 
terial Some tumor acini were seen In some areas there appeared to be mucoid 
degeneration Tumor cells were polygonal, with pleomorphic, hyperchromatic, 
basophilic and granular nuclei m scanty cytoplasm There was a moderate 
amount of regular-appearing, aberrant salivary gland tissue scattered throughout 
Collections of lymphoid tissue were seen The pathologic diagnosis was carcinoma 
of an aberrant salivary gland of the left portion of the nasopharynx 

Treatment by excision, followed by intensive roentgen and radium irradia- 
tion by the Blady 13 applicator, was given A depth dose of 4,108 r and 600 
milligram hours of radium were given to the site of the tumor There has been 
no further decrease of hearing in the left ear since the original audiogram was 
taken, and one year after the removal of the tumor, biopsy of a specimen from 
its site revealed no recurrence 


SUMMARY 

Epidermoid or squamous cell carcinoma makes up the greatest per- 
centage of nasopharyngeal cancers A case report is presented to add to 
the literature an account of one of the rarer types of nasopharyngeal 
tumors, namely, salivary adenocarcinoma 

277 Alexander Street 

13 Blady, J V New Instrument for Irradiation of Tumors of the 
Nasopharynx with Radium or Radon, Am J Roentgenol 40 723, 1938 



MODIFIED RADICAL MASTOIDECTOMY 

Preservation of the Cholesteatoma Matrix, a Method of Malting a 
Flap in the Endaural Technic 

SHIRLEY HAROLD BARON, M D 

SAN FRANCISCO 

T HERE IS little that can be said about the modified radical 
mastoidectomy (modified tympanomastoidectomy, atticomastoidec- 
tomy, semiradical mastoidectomy, Heath mastoidectomy, Bondy mastoid- 
ectomy) that has not been said before All that has been written, how- 
ever, has not produced uniformity m the treatment of patients who pre- 
sent chrome otorrhea 

While I was on active duty with the United States Navy and closely 
associated with a considerable variety of specialists, it occurred to me 
that the differences of opinion were more extreme than seemed reason- 
able As examples Dangerous types of suppurative otitis media were 
dallied with when surgical intervention was indicated, the radical mas- 
toidectomy was done on nondangerous ears when local treatment should 
have been more persistent, the radical mastoidectomy was done when 
the modified radical mastoidectomy would have sufficed These divergent 
views are responsible for the present discourse 

The literature is full of opposing points of view relative to the treat- 
ment and the disposition of the persons who suffer from chronic otor- 
rhea The differences include local treatment versus surgical, the radical 
operation as against the modified, the choice of operation in the presence 
of a cholesteatoma and the postauncular versus the endaural technic 
There is, or was, a group of otologists who confined themselves to 
two operations for otorrhea, the simple and the radical, they were not 
interested m any modification of either 1 

It has been suggested by a small number 2 that the modified radical 

From the Department of Otolaryngology, Stanford University Medical School 
Presented as a candidate’s Thesis to the American Laiyngological, Rhmological 
and Otological Society, Inc, Nov 1, 1946 

1 Page, J R Operative Treatment of Chronic Otorrhea, Tr Am Otol Soc 
16 618 646, 1924 

2 (a) Momson, W Modern Conception of Treatment of Chronic Suppura 

tive Otitis Media, Ann Otol , Rhin 8. Laryng 51 5 21, 1942 (b) Smith, J M 

The Radical Mastoid Operation, Arch Otolaryng 13 28 36 (Jan) 1931 
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mastoidectomy be done without a meatal flap and treated through the 
postauricular wound 

A few otologists 3 have expressed the belief that just as good hearing 
can be obtained with the radical as with the modified mastoidectomy 

The majority 4 have held that the modified operation will result m 
better hearing than the radical 

Some 5 have argued that the presence of a cholesteatoma necessitates 
radical surgical intervention Others have not agreed that a cholesteatoma 
contraindicates the modified radical operation 6 

3 Dav E W , in discussion on Smith 5 c 

4 ( a ) Almour, R Surgery of Chronic Otorrheas in Kopetzhy 20 e (ft) Bal 

lenger, W L The Meato Mastoid Operation in Chronic Mastoiditis JAMA 51 - 
1062-1070 (Sept 26) 1908 (c) Loeb, H IV , and others Operative Surgery of the 
Nose, Throat and E&r, for Laryngologists Rhinologists Otologists and Surgeons, 
St Louis, C V Mosby Company, 1917, vol 2 ( d ) Blackwell, H B A Modified 
Radical Operation for Chrotnc Suppurative Otitis Media Based on Eight Cases, 
Ann Otol , Rhin &. Laryng 25 908 912, 1916 (e) Modified Radical Mastoid Op 

eration for Cure of Chronic Otorrhea, Laryngoscope 39 506 511 1929, (/) Con- 
servative Operation for Chronic Mastoiditis, Tr Am Laryng, Rhin &. Otol Soc 
41 488 494, 1935 (g) Buvinger, C W Problems in Modified and Radical Mas 

toid Operations, J M Soc New Jersey 3 0 310 314, 1939 ( h ) Goodyear, H M 

The Radical Mastoid Operation Use of the Tensor Tympam Muscle in Closing 
the Eustachian Tube, Tr Am Otol Soc 29 225 236 1939 (i) Hcnner, R Ex 

penences with Endaural Complete Mastoidectomy and Atticomastoidectomy, Arch 
O tolar) ng 31 1022 1023 (June) 1940 (;) Jansen, A , in discussion on Ballen 

ger 4 b (£) Kopetzky, S J The Basic Factors Underl)ing Otitic Suppurations, m 
Kopetzky 20 e (f) Lathrop, F D Endaural Atticomastoidectomy Evaluation, Tr 

Am Laryng, Rhin S. Otol Soc, 1943, pp 236 248, Laryngoscope 53 589 601, 
1943 (m) Lillie, H I Indications for the Bondy Type of Modified Radical Mas 

toid Operation, Ann Otol, Rhin &. Laryng 44 337 343, 1935 (n) Neumann, H 

Die conservatne Radikaloperation der chronischen Mittelohrentzundungen, Acta 
oto laryng , 1928, supp 7, pp 121 175 (o) Shambaugh, G E , Jr New Plastic 

Flap for Use in Endaural Radical Mastoidectomy Ann Otol , Rhin &. Laryng 
51 117-121, 1942 ( p ) Simpson, W L Modified Radical Mastoidectomy The 

Indications and Technic (Semiradical Mastoidectomy, Modified Tympanomastoid 
ectomy, Heath Mastoidectomy, Bondy Mastoidectomy) , Arch Otolaiyng 44 157 
159 (Aug ) 1946 (< 7 ) Morrison 2 a 

5 (a) Heath, C J f cited by Richards to (£>) Hempstead B E Operative 
Procedures m Chronic Suppuratne Otitis Media with Mastoiditis, Minnesota Med 
16 615, 1933 (c) Smith, S M Otitic Cholesteatomata, Tr Am Otol Soc 16 
414 431, 1923 (d) Smith, S M , in Jackson C, Coates, G M, and Jackson, C L 
The Nose, Throat and # Ear and Their Diseases, Philadelphia, IV B Saunders 
Company, 1930 Cholesteatoma, p 539, The Modified Radical Mastoid Operation, 
P 542 

6 (a) Shambaugh, G E , Jr Primary Skin Graft in Modified (Bondy) 

Radical Mastoidectomy for Preservation of Hearing in Cases of Genuine Choleste 
atoma. Arch Otolaryng 23 222 228 (Feb) 1936 ( b ) Tobey, G L , Jr Treat- 

ment of Chronic Suppuratne Otitis Media Tr Am Laryng, Rhin &. Otol Soc. 
33 509 516, 1927 (c) Good\ear4h 
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A number 7 of otologists have urged that the matrix of the cholestea- 
toma be preserved, others 8 have insisted that its removal be complete to 
insure a successful result 

Of the otologists who have tried the endaural technic, a few 9 have 
minimized its advantages, but the majority 10 have conceded that it is 
the method of choice for both the modified radical and the radical 
mastoidectomy 

The least disputed topic is the local treatment of the ears showing 
chrome otorrhea It is generally agreed that local treatment should be 
given an extended, conscientious trial, provided that the apparent patho- 
logic conditions are such that this conservatism will be of no risk to the 
patient 

CHOLESTEATOMA 

t 

Since it is urged that the matrix of the cholesteatoma be preserved, 
the following information is "presented 

7 (a) Babbitt, J A Chronic Infection of the Middle Ear, in Jackson and 

Jackson 21 ( b ) Dundas Grant, J , cited by Goldsmith, P , m discussion on Smith 5c 
(c) Kopetzky, S J Cholesteatoma, Laryngoscope 43 118 131, 1933 (d) Sieben- 

mann, F Die Radical operation des Cholesteatoms mittelst Anlegung breiter per- 
manenter Oeffnungen gleichzeitig gegen den Gehorgang und gegen die retroauri- 
culare Region, Berl klin Wchnschr 30 12, 1893, (e) Leber die Knorpelresection, 
erne neue Modification des Kornerschen Verfahrens bei der Cholesteatoma-opera- 
tion, Ztschr f Ohrenh 33 185-191, (/) Toti, E Sull’ operazione radical 

per la vei del condotto uditivo, secondo Heermann, Oto nno lanng ital 4 49 56 , 
1934 ( g ) Almour 4a (A) Goodyear 4h (?) Tobey cb 

8. Heath 5a Lathrop 41 Simpson 4p Smith (footnote 5c and d) 

9 Brunetti, F Contnbuto alio studio della antrotomia epitimpanale. Arch 
ital di otol 43 449 474, 1932, Ancora sull antrotomia epitimpanale, ibid 43 692 
693, 1932 Wishart, DES The Endaural Route, Tr Am Otol Soc 29 200 224, 

1939 

10 (a) Babbitt, J A Endaural Surgery of Chronic Suppurations, m Kopetz 

ky 20 e ( b ) Guns, P La cure radicale des otorrhees chromques par le conduit 
et ses resultats physiologiques. Rev de laryng 54 1102 1131, 1933 ( c ) Johnson, 

L F , and Zonderman, B Experiences with Endaural Surgery Preliminary Report, 
Arch Otolaryng 33 1004 1007 (June) 1941 (d) Kettel, K Lempert Endaural, 

Antauncular Surgical Approach to Temporal Bone Suggested Modification of 
Technic in Tympanomastoidectomy, Report of Fifty-Five Cases, ibid 34 461 472 
(Sept) 1941) ( e ) Lempert, J Endaural, Antauncular ^Surgical Approach to the 
Temporal Bone, ibid 27 555 587 (May) 1938 (/) McCurdy, G J Endaural 

Mastoidectomy Five Years Expenence, Laryngoscope 55 349 370, 1945 (g) Thies, 

F , Jr Die Radikaloperation durch den ausseren Gehorgang, Ztschr f Hals-, 
Nasen- u Ohrenh 33 459 475, 1933 (h) Williams, H L Antauncular Approach 

m Radical Mastoidectomy Suggestions of New Plastic Closure of Wound, Proc Staff 
Meet, Mayo Clin 17 22-24, 1942 («) Woodruff, G Observations on the En- 

daural Mastoidotympanectomy of Lempert, Arch Otolaryng 31 1024 1025 (June) 

1940 (j) Henner 4i (A) Lathrop 41 (/) Shambaugh4o 



BARON-MASTOIDECTOMY 


283 


Cholesteatoma 11 is a tumor which is surrounded by a thm shell of 
epidermis and connective tissue and in which is accumulated desqua- 
mated horny epithelium There are considered to be two mam types 
(Wittmaack 12 ) (1) true cholesteatoma and (2) pseudocholesteatoma 
The latter is subdivided into (a) the primary or genuine type and ( b ) 
the secondary type 

True Cholesteatoma — This tumor is considered to be derived from 
an embryonic rest and consists of concentric polygonal lamellas, com- 
posed of epidermoid cells which are devoid of nuclei 7c Between these 
lamellas are found cholesterol crystals m greater or lesser quantity Sur- 
rounding the mass is a membrane, the cholesteatoma matrix, which has 
an outer layer of connective tissue attached to bone and an inner epider- 
mal layer There is no recognizable difference pathologically between 
the true and the pseudocholesteatoma 

The true cholesteatoma (pearly tumor) is found m the skull, not 
associated with the ear Such a tumor was described by Gushing, 13 who 
ventured the opinion that in ears true cholesteatoma rather than pseudo- 
cholesteatoma may be the rule and that the cholesteatoma is responsible 
for otitis media, rather than the reverse Except for the primary type of 
pseudocholesteatoma, it is unlikely that any otologist will support Cush- 
ing’s view 

Pseudocholesteatoma — The primary or genuine type is thought to 
come from a spontaneous perforation of Shrapnell’s membrane (mem- 
brana, or pars, flaccida of the tympanic membrane) The perforation it- 
self is the result of marked epitympanal absorption of air from a shutting 
of the tubotympamc space by adhesive bands that are thought to occur 
m the course of otitis neonatorum From the margins of the perforation 
epithelium invades the attic of the tympanum (epitympanum) and the 
antrum of the mastoid process and, with accumulation of the trapped 
products of desquamation, the pseudocholesteatoma gradually enlarges, 
causing pressure rarefaction of the underlying bone This type is usually 
seen only when secondary suppuration occurs or when complications 
arising from intracramal pressure cause death 

11 (a) Almour, R The Significance of the Squamous Epithelium in the 

Cause and Repair of Chronic Middle Ear Disease, Tr Am Acad Ophth 35 357- 
377, 1930 ( b ) Ersner, M S The Diagnosis of Otitic Surgical Lesions, in Kopetz- 

hy20e (c) Lange, W Tief eingezogene Membrana flaccida und Cholestcatom, 
Ztschr f Hals , Nasen- u Ohrenh 30 575 582, 1932 (d) Kopetzhy re (c) Sham- 

baugh ca (q smith oc 

12 Wittmaach, K Ueber die normale und die pathologische Pneumatisation 
dcs Schlafenbemes, Jena, G Fischer, 1918 

13 Cushing, H A Large Epidermal Cholesteatoma of the Paneto Temporal 
Region Deforming the Left Hemisphere Without Cerebral Symptoms, Surg , G)nec 
K. Obst 34 557 566, 1922 
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The secondary type of pseudocholesteatoma is the sequel of a chrome 
otitis media in which the epithelium from the external auditory canal 
or from the margin of the tympanic membrane invades the middle ear 
or the epitympanum and the antrum of the mastoid process It pro- 
gressively increases in size in the pattern described for the primary type 
of pseudocholesteatoma 

REMOVAL VERSUS PRESERVATION OF THE CHOLESTEATOMA 

Some otologists 14 are vehement in their insistence that all vestiges of 
the cholesteatoma be removed or that the mere presence of a choles- 
teatoma 15 calls for radical surgical operation S MacCuen Smith 5 * 3 
stated 

In general, it is a safe rule to follow that the radical mastoid operation is m 
dicated if the diagnosis of cholesteatoma is made, or even if there is a strong prob 
ability of its presence Latterly, some authorities regard the collection of a choles 
teatomatous mass as malignant in character, this being an additional indication 
for its complete eradication so far as possible 

Again, Smith 50 said 

unquestionably the removal of the epidermal membrane is the cruv of 
the procedure and this can only be accomplished before the qst is emptied of its 
contents and its enveloping membrane permitted to collapse Incomplete removal 
of the lining wall is doubtless the explanation of recurrences so common after 
operauon by otologists for the cholesteatoma of the temporal bone 

Richards , 10 m reviewing the Heath operation, stated 

If cholesteatoma be present, the ear is, in Mr Heath’s opinion, doomed, as he 
has never seen a cessation of suppuration with cholesteatoma incompletely removed 
from the attic 

Perry Goldsmith , 17 m the discussion of Smith’s paper, stated 

The study of this disease (cholesteatoma) is closely associated with the name 
of Sir James Dundas Grant He tries to preserve the matrix m cholesteatoma cases 
I have tried this but not successfully. 

Gruber , 18 as well as other early authors, expressed the belief that 
cholesteatomatous formations are malignant More recent commentators 
have considered them primarily benign The tumor itself is not malignant, 
It threatens life only when it grows into vital cranial structures 

14 Ballengei 4b Heath 5a Hempstead 5b Lathrop 41 Simpson 4 P Smith (foot 
note 5 c and d) 

15 Day 3 Heath 5a Hempstead 5b Smith 5c 

16 Richards, G L The So Called Conservative Mastoid Operation, with a 
Description of the Technic of Heath, Bondy and Siebenmann, Ann Otol , Rhm 
&. Larjng SO 578 594, 1911 

17 Goldsmith, P , m discussion on Smith 5c 

18 Gruber, cited by Smith 5c 
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Recorded among those whose experiences disprove the necessity of 
removing the cholesteatoma matrix are Almour, ,a Babbitt , 7 * 1 Goodyear, 4h 
Dundas-Grant, 7b Kopetzhy, 7c Shambaugh Jr, 0a Seibenmann, 7d>e Tobey Gb 
and Toti 7f 

Those who have advocated complete removal of the matrix conceded 
that removal is difficult 2a But why remove it 7 * If one considers the 
cholesteatoma as an epithehal cyst (Wolff 10 ), which it is, why should one 
not utilize the well entrenched matrix of squamous epithelium in at- 
taining the ultimate goal complete epithehzation of the new cavity 7 * 
The danger from the cholesteatomatous cyst is gone once the cyst is ade- 
quately opened and the factor of pressure eradicated 

Almour 4a presented a lucid rationale for preservation of the choles- 
teatoma matrix as follows 

A cholesteatoma is the frustration of nature’s attempt to heal a dangerous 
chronic suppurative otitis media in that the desquamated products of the mgrow- 
mg epidermis are not afforded free access for discharge In this manner, these 
dead epidermal cells accumulate to form a tumor mass, which by virtue of a con 
tinual need for expansion to accommodate their increasing bulk cause a pressure 
rarefaction of the surrounding bone In this way, additional room is constantly 
being created for the growing mass of desquamated cells, which mass increases at 
the expense of the underlying bone Once egress has been afforded to the products 
of desquamation, the element of pressure is relieved by the stoppage of accumula 
tion the growth of the tumor ceases, and the destruction of bone is brought to 
an end 

Consequently, unless the cholesteatoma has invaded the brain or produced a 
septic thrombus of the sigmoid sinus or bulb, or there is presented a suppurative 
labyrinthitis, the tympano mastoidectomy should be limited to the removal of the 
tumor mass leaving the matrix m situ , m both the mastoid process and tympanic 
cavity 

It is true that the epidermal layer of the cholesteatomatous matrix has 
long been subject to irritation from its superimposed collection of dead cells but, 
during the course of the after care, this eczematous condition is soon controlled, 
and the squamous epithelium returned to normal 

Where a cholesteatoma, by the process of bone larefaction that accompanies 
it, has produced a labyrinthine fistula without causing a suppuration of the laby- 
rinth per se, the removal of the matrix which covers this fistula may be the cause 
of creating a pathway for infection into the interior of the membranous labyrinth 
Where the pressure rarefaction of the cholesteatoma has been m the direction of 
the fallopian canal, horizontal or vertical, and a gradual increasing impairment 
of the seventh nerve is evident, the removal of the matrix may be the factor 
which will produce a permanent parahsis of the nerve Wheie the lateral sinus 
asymptomatically is partially or wholly obliterated by an invasion of a cholesteatoma 
into its lumen, the removal of the matrix may be the inciting incident in the ap 
pearance of a general sepsis Therefore, it is unwise to disturb the matrix 

The matrix epithelium, after healing has taken place, will be indis- 
tinguishable from the rest of the epithelium that covers the meato- 
mastoid cavity 


19 Wolff, D Personal communication to the author 
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Preservation of the matrix was advocated as far back as 1893, by 
Siebenmann 7d 

I have been utilizing the matrix of the cholesteatoma m most cases, 
including both radical and modified radical operations, since 1933, and 
can attest to the soundness of the procedure Exceptions are m revisions 
of previous radical or modified radical operations In these cases there 
is the possibility that secondary sub epithelial cholesteatomatous cysts may 
develop from remnants of the matrix — it is assumed, of course, that the 
previous operator had attempted complete removal of the cholesteatoma 

THE MODIFIED RADICAL MASTOIDECTOMY 

This procedure is not given the emphasis which it deserves m the 
textbooks 20 One of the newer volumes 21 gives it only a few lines The 
otologic trainee, besides being “spoon fed” by his preceptors, acquires 
much of his basic knowledge from these very texts He thus gams an in- 
adequate impression of the scope of usefulness of this operation 

Among the names associated with the modified radical mastoidectomy 
are those of Ballance, 22 Ballenger, 4b Barany, 23 Bondy, 24 Bryant, 25 Black- 
well, 4 ' 3 Heath, 26 Jansen, 4J Korner, 27 Manasse, 23 Neumann, 411 Panse, 28 

20 («) Dench, E B Diseases of the Ear, New York, D Appleton &. Com 

pany, 1899 ( b ) Ballenger, W L Diseases of the Nose, Throat and Ear, Medical 

and Surgical, revised by H C Ballenger, ed 6, Philadelphia, Lea &. Tebigcr, 1930 

(c) Keeler, J C Modern Otolology, Philadelphia, F A Davis Company, 1930 

( d ) Jackson, C , Coates, G M , and Jackson, C L The Nose, Throat and Ear 
and Then Diseases, Philadelphia, W B Saunders Company, 1930 (e) Kopetzky, 
S J Surgery of the Ear, New York, Thos Nelson &. Sons, 1938 (/) Loeb 4c 

21 Jackson, C , and Jackson, C L Diseases of the Nose, Throat and Ear, 
Including Bronchoscopy and Esopliagoscopy, Philadelphia, W B Saunders Com- 
pany, 1945 

22 Ballance, C A , and Green, C D Essays on the Surgery of the Temporal 
Bone, London, The Macmillan Company, 1919, vol 2 

23 Barany, cited by Molhson, W M Brief Survey of the History of the 
Mastoid Operation, J Laryng & Otol 45 95 101, 1930 

24 (a) Bondy, G Totalaufmeisselung mit erhaltung von Trommelfell- und 
Gehorknochelchen, Monatschr f Ohrenh 44 15-23,1910, (b) Die Behandlung der 
chron schen Mittelohrentzundung, Wien him Wchnschr 46 1390 1393, 1933 

25 Bryant, W S Radical Mastoid Operation Modified to Allow the Preserva- 
tion of Normal Hearing, Tr Am Otol Soc 10 292 295, 1905 

26 (a) Heath, C J The Cure of Chronic Suppuration of the Middle Ear 

Without Removal of the Drum or Ossicles or the Loss of Hearing, with Ten Cases, 
Lancet 2 353-357, 1906 ( b ) Ellet, E C The Heath Operation for Chronic Aural 

Suppuration, Laryngoscope 19 567-572, 1909 

27 Kopetzky, S J A Critique of the So Called Modified Radical Mastoid 
Operation, Am Med 4 141-145, 1909 

28 Panse, R Stacke’s Operationsmethode zur Freilegung der Mittelohrraume 
wahrend de ersten Jahres lhrer Anwendung m der Ohrenklimk zu Halle a S vom 
14 Januar 1891 bis 14 Januar 1892, Arch f Ohrenh 34 248 280, 1892 1893 
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Richards/ 6 Scheibe, 29 Stacke 30 and Seibenmann 7d - e Kopetzky 27 credited 
Jansen and Korner with being the first to try it 

In this country, Heath, 2Ga m 1906, stirred up interest m the modified 
radical mastoidectomy and, paradoxically, also thwarted it As pointed 
out by Kopetzky, 27 his indications were not delineated, he performed the 
operation m some cases in which a simple mastoidectomy would have 
sufficed Plummer and Mosher 31 had the opportunity of observing 7 
patients on whom Heath had performed the operation m this country 
Their observations did not produce enthusiasm for the Heath procedure 

Richards 16 made a detailed comparison of the Heath, Seibenmann 
and Bondy operations The fundamental difference was that Bondy re- 
moved the external attic wall (bridge, annulus tympamcus, sulcus tym- 
pamcus) 

As time went on and the indications became more defined, the opera- 
tion gained popularity m this country, so that today it is a standard (but 
not standardized) procedure Most otologists approach the mastoid 
process through a postauncular incision, but the endaural extracartilagi- 
nous approach of Lempert is gaining popularity Except for a few 2 who 
have advocated treating the ear through a postauncular wound with no 
meatal flap, most surgeons close the postauncular wound, when one has 
been made, and carry on the required treatment through a meatal flap 
Nearly all connect the mastoid cavity, the mastoid antrum and the 
epitympanic space, to make one cavity Some 32 remove the external attic 
wall, others 33 do not 

I consider the removal of the external attic wall an important step 
m obtaining a successful end result 

Purpose of Operatioji — The purpose 34 of the modified radical mas- 
toidectomy is 

1 To remove the dangerous lesion 

2 To preserve or improve the hearing by preserving what remains 
of the ossicular chain and the tympanic membrane 

3 To produce a dry ear (Primarily, the intention is to produce first 

a safe and useful ear and then a dry one ) 

29 Scheibe, cited by Sonnenschem, R A Brief Consideration of the Histor) 
of the Development of Mastoidectomy, Surg, Gynec 8. Obst 62 523 (no 2A) 1936 

30 Stacke, L Ueber erne neue Methode der Plastik zur Deckung der bei der 
operativen Fnelegung der Mittelohrraume entblossten Knochenflaclien, Berl him 
Wchnschr 32 840 841, 1895 

31 Plummer, L M , and Mosher, H P A Report of Seven Cases Operated 
upon by Mr Heath, Ti Am Otol Soc 1913, pp 196 233 

32 Black w ell,i<i Bond) 2 in Jansen -n Lathrop it Simpson ip 

33 Shambaugh, G L Treatment of Chronic Suppurative Otitis Media, Tr 
Am Lar)ng,Rh in 8. Otol Soc 34 364-368, 1928 Br)ant25 Heath 5a 

34 Almour'ta Blackwell i<t Bona) 2ia 
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4 To unite the external canal, the epitympanum, the antrum 
and the mastoid cavity into one cavity capable of draining spon- 
taneously through an adequate meatal opening 

5 To preserve this cavity and prevent its obliteration by causing it 
to be lined with squamous epithelium 

Indications for Operation — It is generally agreed that surgical in- 
tervention is not indicated m all cases of chronic suppurative otitis media 

Chronic otitic suppurations are best divided into two types 33 (1) 
the nondangerous and (2) the dangerous 

The nondangerous suppuration occurs in an ear with a central per- 
foration of the tympanic membrane A central perforation may be de- 
fined as one m which there is still a margin of tympanic membrane at 
the annulus 23 The nondangerous suppuration is the result of a con- 
stant or recurring infection of the lining membrane of the tympanic 
cavity and is not dangerous to life 

The dangerous suppuration occurs m an ear with a marginal per- 
foration of the tympanic membrane 30 and represents a lesion which 
destroys bone and endangers life A marginal perforation may be de- 
fined as one which at some point has no drum membrane and has eroded 
the annulus The small marginal perforation occurs in Shrapnell’s mem- 
brane, either anteriorly or posteriorly Shrapnell’s membrane may be 
entirely missing In a posterosupenor marginal perforation, the adjacent 
bony canal wall may be eroded away 

In cases in which a marginal perforation involves a considerable por- 
tion of the pars tensa of the tympanic membrane, there may be slowly 
progressive necrotic otitis media (This includes the postscarlatina], tuber- 
culous, syphilitic, granulomatous and malignant lesions ) 

The smaller marginal perforations, which usually involve only the 
pars flaccida but occasionally include the upper portion of the pars tensa, 
are the source of the squamous cell epithelium which invades the 
epitympanum, the antrum and other structures to form cholesteatoma 
Often, the medial layer of the cholesteatoma, with its extension from the 
lower margin of the perforation of the tympanic membrane, seals off 
the structures in the tympanic cavity This type is particularly suited 
for the modified radical mastoidectomy and the preservation of the 
matrix of the cholesteatoma The dangerous portion of the lesion is re- 
moved when the epitympanum and the antrum and adjacent areas are 
opened up widely and cleaned out 

35 Ernsner, M S Mastoiditis and Sinus Phlebitis, in Jackson and Jackson 21 
Almour la Ersner lib Morrison 2 a 

36 Heatly, C A Chronic Diseases of the Nose, Throat and Ear, M Clin 
North America 28 330 338, 1944 
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Cholesteatoma does not occur m all cases of marginal perforation In 
the cases in which it has not developed, the hearing may be good, even 
though the ossicles may be encompassed by granulations It is not dan- 
gerous to do a modified radical mastoidectomy m such cases Once the 
mastoid bone and the attic are opened up and completely cleaned out, 
the granulations around the ossicles will often disappear and a dry ear 
be obtained If, however, the end result is not satisfactory, a radical opera- 
tion can be done 

Types of Operation — If surgical intervention is to be limited to the 
dangerous type of suppurating ear, it remains for one to choose the opera- 
tion best suited This may be a radical mastoidectomy, a modified radical 
mastoidectomy or the even more conservative ossiculectomy That the 
latter procedure has a place is vouched for by Tobey Gb and Babbitt, 37 
but it is not within the scope of this paper to discuss the ossiculectomy 

I prefer the modified radical mastoidectomy because of its wider 
range of usefulness and its greater margin of safety 

Since the dangerous otorrhea is m the ear that has a marginal per- 
foration and the latter more often involves the pars flaccida or the upper 
or the posterior pait of the pais tensa, it is logical to expect the modified 
radical mastoidectomy to be indicated more often than the radical This 
expectation is fulfilled m my experience I have performed the modified 
radical mastoidectomy on considerably more ears than the radical mas- 
toidectomy (Lillie 4 " 1 stated, “Better results have been obtained m my 
hands from use of the Bondy type of modified radical mastoid opera- 
tion in certain selected cases than from the use of the typical radical 
mastoid operation m similar cases ” Goodyear, 411 for eighteen years, in all 
his cases in which there was a small perforation in Shrapnell’s mem- 
brane, limited the operation to a modified radical mastoidectomy ) In 
the literature, in reports of series of cases m which chronic otorrhea was 
surgically treated, 38 the cases m which the radical mastoidectomy was 
performed far outnumber those in which the modified radical mastoid- 
ectomy was done This as contrasted with my own studies suggests that 
possibly the modified radical operation has not been given the latitude 
which it deserves 

Situations Which Determine the Selection of the Modified Radical 
Mastoidectomy — There are nine types of cases to be considered 

1 Gases in which dangerous chronic otorrhea has been present for 
seveial months to several years, m which the pathologic process is limited 

->7 Babbitt, J A Some Studies on Middle Ear Infection, JAMA 99 2241- 
2247 (Dec 31) 1932, Surgery m Chronic Middle Ear Infection, Ann Surg lOl - 
407-410, 1933, footnote 7a 

38 Henner 11 Kcttel 10,1 
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more to the epitympamc space and surrounding antral area and m which 
pus is coming from a marginal defect of Shrapnell’s membrane or 
posteriorly through bone from the tympanic antrum but this defect ap- 
pears to be too small to permit adequate local treatment 39 Such a case 
may include cholesteatoma, the presence of which can be determined by 
the presence of the malodorous, flaky discharge and by roentgen examina- 
tion, though m the latter it is often missed (The Mayer position for mak- 
ing roentgenograms of the mastoid process is said to be more revealing 40 
and should be used ) 

2 Cases of dangerous chronic otorrhea m which the hearing is good 
or just a little diminished 

3 Cases in which it is reasonable to suppose that continued discharge 
will cause diminution of hearing m the affected ear 

4 Cases similar to 1 and 2 in which the hearing is not so good but 
the drum is more or less intact 

5 Cases of recurrent mastoiditis m which there has been previous 
surgical treatment and in which the posterior wall of the external audi- 
tory canal has collapsed, leaving a slitlike opening 

6 Cases with symptoms of urgency, 40 namely, headache on the af- 
fected side, nausea, vomiting, loss of equilibrium, nystagmus, mental 
dulness, sudden cessation of the aural discharge, a positive reaction to 
the fistula test and sudden onset of an elevation of temperature of the 
septic type These symptoms of urgency do not necessarily require the 
radical mastoidectomy In many cases the modified radical operation 
will be adequate 

7 Age The nature of the lesion rather than the age of the patient 
should determine the choice of suigical procedure Youth and advanced 
age are not contraindications In fact, this should be considered a re- 
habilitation procedure m young children, many of whom have chronic 
otorrhea with attic perforation and cholesteatoma 

8 Cases of exostosis of the external auditory canal, with or without 
chronic otorrhea 41 (With the endaural antauncular approach, it is 
possible to remove some exostoses with electrically driven burrs without 
opening up the mastoid cells ) 

39 Almour 4a Lillie 4m 

40 Danelius, G The Value of the Axial Projection of the Petrous Bone in 
the Diagnosis of Chronic Mastoiditis and Cholesteatoma, Radiology 43 492 498 , 
1944 Fletcher, H A , and Wmdholz, F Roentgenology m Chronic Mastoiditis, 
California Med 66 331-337,1947 

41 Page, J R The Report of a Case of Chronic Suppurative Otitis Media 
with Labyrinthine Symptoms and the Report of an Operation for the Removal 
of Exostoses of the External Auditory Canal, with Some Remarks on the Modified 
Radical Mastoid Operation, Laryngoscope 34 497 500, 1929 
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9 Any case of chronic otorrhea of the dangerous type m which the 
other ear is deaf 

The Endaural Antauncular Approach — In the performance of mas- 
toidectomy the intrameatal technic is by no means new An excellent his- 
torical review was given by Babbitt, 10 a who credited R Kessel, of Jena, 
with starting intrameatal surgical operation m 1871 Others mentioned 
in the studies of the development of endaural procedures are Grunert, 42 
Schwartze, 42 Schroeder, 42 Panse, 28 Jack, 42 Hoffman, 42 Lowe 42 Hart- 
mann, 42 Neumann, 43 Carlowitz, 44 vonGyergyay, 45 vonEicken, 42 Schmidt, 42 
Guns, 10b Mygmd, 42 Barnett, 42 Hussburg, 42 Krampitz, 40 Lange, 110 
Schultze, 42 Botey, 47 Lempert, 10e Zavaska, 42 Tobey 6b and Heermann 48 

The use of electrically driven burrs is not a new procedure Botey 4 7b 
reported that he had been using electric reamers since 1907 

The credit foi popularizing the endaural operation and the use of 
the electrically driven burr m this country belongs to Julius Lempert, 10e 
who devised a thoroughly adequate approach 

There have been many arguments for and against using the endaural 
technic m the surgical treatment of acute lesions of the mastoid bone, 
but it is generally agreed that the endaural approach is the ideal one 
for the modified radical and the radical mastoidectomy It gives ade- 
quate exposure, affords the most direct view of the tympanic membrane 
and the epitympanic areas, and offers less trauma to the soft tissues, 
thereby diminishing the postoperative discomfort 

The use of the electrically driven burr advocated by Lempert is a 
refinement that is appreciated by those who have heretofore used gouges 
and chisels on the heavy sclerotic cortex and small mastoid cavities that 
arc usually present The “labor” of the operation is reduced practically 
to nil, and working m the small spaces, angles and curves is immeasur- 
ably facilitated 

42 Cited by Babbitt loa 

43 Cited by Knecht, B Erfahrungen uber die Radikaloperation durch den 
Gehorgang, Monatschr f Ohrenh 70 1025-1033, 1936 

44 Carlowitz, H Totalaufmeisselung des Mittelohres vom Gehorgangc aus, 
Arch f Ohren , Nasen- u Kehlkopfh 103 73 88, 1919 

45 von Gyergyay, A Radikalc Operation des Mittelohres vom Gehorgang 
aus mit Instrumenten, die von innen nach aussen Arbeiten, Ztschr f Hals , Naseq- 
u Ohrenh 6 387-394, 1923 

46 Krampitz Bemerkungen zur Radikaloperation vom Gehorgang aus, Ztschr 
f Laryng , Rhin 17 96 98, 1928 

47 Botey, R ( a ) Die Verhutung von Gehorgangsstenose nach dcr Radikal- 
operation, Ztschr f Ohrenh 49 78-79, 1905, ( b ) Ma technique pour la trepana- 
tion de 1 oreille, Ann d mal de l’oreille, du larynx 46 45 48, 1927 

48 Heermann, H Zur Radikaloperation durch den opentiv emeiterten 
Gehorgang, Ztschr f Hals-, Nasen-, u Ohrenh 36 346-349, 1934 
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The incision to be described is a modification of Lempert’s m which 
three incisions are used to remove a triangular piece of skin (fig 1) I 
save this piece of skm by using a single S-shaped incision (see insert m 
fig 2 A) and utilize the outer, membranous part of the external auditory 
canal as an independent flap which serves as an additional source of 
epithelium to line the modified radical mastoidectomy cavity (fig 2 C) 
The idea for this incision was obtained from Drs R G McNaught 
and L Shahiman, of Stanford University Medical School 

The utilization of the skm of the deep portion of the membranous 
part of the canal is an adaptation of the flap technic that Lempert has 
devised for his endaural fenestration operation for otosclerosis 19 



Fig 1 —The three incisions used by Lempert in lus fenestration operation A 
tnangulai piece of shin is being lemoved (This illustration is used with the per- 
mission of Dr Julius Lempert ) 

Since epithelization of the modified radical mastoidectomy cavity 
is the ultimate goal of the modified radical mastoidectomy, it is not sur- 
prising that several otologists 50 have independently devised skin-saving 
incisions Nor it is surprising that, realizing the usefulness and leeway of 
Lempert’s canal flap, otologists have, with variations, utilized it m the 
modified radical mastoidectomy 

In reviewing the literature, it has been learned that Kettel 10d de- 
scribed an endaural incision identical with the one which I presently 
use and that Shambaugh Jr 40 and Lathrop 41 have described similar flaps 
made from the skm of the external auditory canal 

Anesthesia — Local anesthesia or any type of general anesthesia may 
be used If local anesthesia (1 per cent procaine hydrochloride solution 

49 Lempert, J Improvement of Hearing m Cases of Otosclerosis A New 
One Stage Surgical Technique, Arch Otolaiyng 28 42 97 (July) 1938 

50 Matis, E I Practical Points in Transconchal Radical Mastoidectomy, 

Arch Otolarvng 33 177-192 (Feb ) 1 941 Kettel Williams* 012 
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with 7 drops of 1 1,000 epinephrine solution to the ounce) is used, it is 
desirable to give sufficient preoperative medication to lull the patient 
into a dreamy state A suggestion for adults is 3 grains (0 19 Gm ) of 
pentobarbital sodium the night before operation, 3 grams of pento- 
barbital sodium two hours before operation, 1/4 gram (0 016 Gm ) of 
morphine sulfate and 1/150 gram (0 43 mg) of scopolamine hydro- 
bromide one hour before operation The administration of 1/6 to 1/4 
grain (0011 to 0016 Gm ) of morphine sulfate may be repeated dui mg 
the operation if required 

For general anesthesia, an ether — nitrous oxide — oxygen mixture may 
be administered by intratracheal tube, a “pentothal” sodium solution may 
be injected intravenously or ether may be given by the open drop method, 
especially with children 

Recently I have used a local anesthetic plus intravenous morphine 
sulfate alternated with intravenous meperidine hydrochloride (“demeral 
hydrochloride”) (This has proved especially useful in the fenestration 
operation, since bleeding seems to me to be least troublesome with this 
method ) This type of anesthesia is used only when the services of a 
physician-anesthetist are available It is not recommended for heavy 
patients 

If electrocoagulation is used for hemostasis (and this method is pre- 
ferable), its use will influence the choice of ( anesthetic 

Surgical Procedure — The cutaneous incision is started anterior to 
the inferior border of the conchal cartilage (insert in fig 2 A) and, fol- 
lowing the concave contour of the conchal cartilage, is carried upward 
to the suprameatal triangle anterior to the margin of the helix (This 
forms the lower curve of the S, which is a reversed S [see insert m fig 
2/1] for the right ear ) It is continued upward, hugging the margin of 
the helix (forming the upper curve of the S) The extent to which the 
incision is carried upward depends on the exposure required The ex- 
posure becomes progressively larger as the incision advances around the 
helix (If the upper continuation of the incision between the helix and 
the tragus is advanced m a frontal direction instead of around the helix, 
the exposure will be cumbersome ) As the incision is started, it is carried 
first through shin, then through subcutaneous tissue and periosteum to 
bone The helical portion of the incision must be superficial or the 
temporal muscle will be cut The exposure is enhanced by cutting out a 
triangular piece of subcutaneous fibrous tissue (fig 2^4) over the area 
above the superior wall of the external auditory canal, the apex of this 
piece of tissue being toward the zygoma The periosteum is elevated over 
the mastoid and zygomatic areas, and retractors are inserted The 
exposure obtained with this single incision (fig 2 A) is now seen to be 
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practically the same as that obtained with the three incisions of Lempert 
( fl g 1) 

The opening up of the mastoid process with electrically driven burrs 
is performed m a manner described bv Lempert* 51 m his fenestration 
operation It must be kept m mind that the lateral sinus, m these cases, 
is often far forward, and that caution must be exercised 

Diseased tissue and whatever cells are encountered in the mastoid 
process are cleaned out, and the epitympanic area is thoroughly exposed 
and cleaned, care being taken not to disturb the ossicles If a choles- 
teatoma is present, the matrix should be left in situ (fig 2 B) 

The posterior and superior walls of the external auditory canal are 
lowered (fig 2C) As this is done, the membranous part of the canal is 
carefully separated from the bony part of the canal The external attic 
wall, (bridge, annulus tympamcus, sulcus tympanicus), or what remains 
of it, is removed (fig 2 C) 

The membranous portion of the canal now appears as a tube of skm 
This “tube” is incised across its long axis, about 1/4 inch (6 mm ) from 
its outer limit, thus leaving a “cuff” of tissue (fig 2D) The “cuff” is to 
be cut later and for the time being is retracted anteriorly 

The remaining or deep portion of the “tube” is incised and elevated 
according to the particular requirement (fig 2E) If the matrix of a 
cholesteatoma has been preserved, the incision and dissection of the flap 
is carried out so that it can be swung to the mastoid bowl lateral to the 
matrix (fig 2 F) If there is no matrix of a cholesteatoma, the flap can 
be fashioned and separated so as to be swung up to the epitympanum 
and part of the antrum of the mastoid process 

Regardless of the way the flap is turned, I choose to carry the op- 
posing incision through the perforation, so that there is no longer a hole 
in this tongue-shaped flap where it attaches to the unperforated portion 
of the tympanic membrane 

Now I return to the “cuff” of skm previously mentioned It is severed 
either anteriorly, so that it can be reflected back to the mastoid bowl, 
or posteriorly, so that it can be thrown upward toward the roof (fig 2 G) 
of the new meatomastoid cavity I prefer to throw it upward, since m 
this position the flap seems to cut down the granulation tissue that often 
forms just within the new meatal opening at its superior portion 

The flaps are held in place with “paressine lace-mesh surgical dress- 
ing” The incision separating the tragus from the helix is packed with 
gauze saturated with a 5 per cent sulfathiazole sodium solution, or with 
plain petrolatum U S P if no cutaneous sutures are used At times I 
choose to suture the skin around the helix if it appears that this partial 

51 Lempert (footnotes lOe and 49) 
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Fig 2— A, single incision (insert), -which, for the nght en tends to tike the 
curves of a reversed S The larger drawing shows the exposure obtained with 
retraction after the periosteum has been elevated and a triangular portion of sub 
cutaneous fibrous tissue lias been removed above the supenoi portion of the ex 
ternal auditory canal 


B, exenterated cavity of the mastoid process The cholesteatoma has been 
removed except for the matrix (a) , which was left in situ The dimple at the 
ower margin of the matrix leads to the posterosupenor perforation of the tun panic 
membrane (pars flaccida) 

, removal of the posterior and superopostenor bom walls of the external 
aitory canal The external attic wall (bridge, annulus tympameus, sulcus 
tympameus) is being removed 

D, incision being made m the lateral portion of the membranous external 
auditor^ canal producing an external “cuff” of skin 

th i cu ^’’ being retracted aside A flap is made from the inner portion of 
e skin tube (6) The anterior incision is carried to and through the anterior 
* rgin of the perforation of the pars flaccida and eliminates the perforation 

’J (k) is swung lateral to the matrix (a) of the cholesteatoma into the 
i, C 0lcl bowl The “cuff’ (c) is now’ severed postenorh (It can be cut antcrior- 
u if one so chooses) 

G, flaps in place, where they are held by paressme gauze 
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closure will not impede the postoperative care or produce too small a 
meatus when healing occurs 

Postopetative Care — The patient is allowed to be out of bed on the 
first or the second postoperative day The packing and the “paressme” 
dressing are removed on the fifth or the sixth postoperative day If no 
sutures are used, a small piece of petrolatum-impregnated gauze is re- 
placed m the upper angle of the wound to prevent the wound from 
closing At each dressing this petrolatum-treated gauze is replaced until 
it is seen that the desired opening will be maintained 

In the early stages the new cavity is not cleaned or touched m any 
way The less the manipulating that is done, the better the healing seems 
to progress Later, if the accumulated discharge is excessive, it is cleaned 
out as required, and granulations, if unruly, are controlled In general, 
it is better to avoid the temptation of biting off or cauterizing the granu- 
lations, for, as the epithelium progressively lines the cavity, they seem 
to vanish 

Unless the thin fluid draining from the cavity is excessive, the large 
dressing can be removed at an early stage and cotton placed in the 
meatus and changed as often as it becomes saturated 

Penicillin, 25,000 units, is given intramuscularly every three hours 
for the first five postoperative days, occasionally longer 

COMMENT ON REPORT OF CASES 

Only 10 cases m my series are reported, as the records of these are 
the only ones presently available They do, however, represent cases done 
m succession and not cases chosen because of their successful end results 

The modified radical mastoidectomy was done m all of the 10 cases 
reported In the first 7 it was done via the postaunculai route, in the 
last 3, by the endaural route (Since August 1945 I have used only the 
endaural technic in both the radical and the modified radical mas- 
toidectomy ) 

Cholesteatoma was present m 8 of the 10 cases The matrix of each 
cholesteatoma was left m situ 

The hearing was improved 10 or more decibels for the frequencies 
512, 1024 and 2048 cycles per second m 5 cases and 7 decibels m 2, it 
was decreased 5 decibels m 1 case In 2 cases the hearing charts were not 
available when the records were reviewed 

The end result was a dry ear m every case This was due m part to 
the excellent postoperative control maintained over the 'patients The 
first 8 patients were Navy personnel, so that it was an easy matter to 
treat the patients as often and as long as desired The same cooperation 
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was obtained from the 2 civilian patients (Conscientious postoperative 
observation and treatment are almost as important as exacting operative 
technic ) 



Fig 3 —A, appearance of an ear on which the modified radical mastoidectomy 
was done, with use of the endaural technic and Lempert’s incisions (case 9, table) 
B, appearance of an ear on which the modified radical mastoidectomy was 
done with the endaural technic, a single incision being used and flaps made 
according to the technic described in figure 2 (case 10, table) 



Tig A —A, appearance of an ear on which the fenestration operation was 
performed ivith the endaural technic, a single incision and a ‘ cuff” flap being 
used according to the technic illustrated m figure 2 

B, appearance of an ear on vhich the fenestration operation was done with 
the endaural technic, a single incision and a cuff flap being used 
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The modified Lempert incision was used only m 1 of these 10 cases 
(no 10), but it has been tested m cases not ready for tins report m which 
the modified radical mastoidectomy was performed and m cases in which 
fenestration was done for otosclerosis (fig 4) 

In the period of time elapsed between the surgical operation done m 
case 1 and that done m case 10, there was only 1 intervening patient 
(after the eighth successive modified radical mastoidectomy) on whom 
a radical mastoidectomy was performed This makes the ratio of modi- 
fied radical to radical operations 10 to 1 in this small series While this 
might not represent an accurate cross section if a large series were re- 
ported, it does suggest that the modified radical mastoidectomy has a 
wider field of usefulness than it is generally allowed 

In 3 of the patients the ears had been dischaigmg for less than a 
year, yet the mastoid bones of each were sclerotic, as were the mastoid 
bones of the remaining patients These examples favor Wittmaack’s 
theory that m such cases pneumatization 52 was interfered with by otitis 
neonatorum, and, as stated by Almour, 113 the patients were ready candi- 
dates for chronic otorrhea once acute otitis media had set m 

When the matrix of the chloesteatoma is left m situ, it is not pos- 
sible to determine the exact status of the ossicles This is not important 
as the matrix has sealed off the ossicles, or what remains of them, and 
the middle ear from infection 

These results would appear to refute Lathrop’s 41 contention that re- 
moval of the incus and amputation of the head of the malleus are im- 
portant in the performance of an adequate modified radical mastoidec- 
tomy 

The results also contradict the statement that in patients on whom 
the modified radical mastoidectomy has been done the incidence of dry 
ears is small 4e 

SUMMARY 

The modified radical mastoidectomy is the ideal operation in certain 
cases of chronic suppurative otitis media It preserves the hearing bet- 
ter than the radical mastoidectomy The modified radical mastoidec- 
tomy should supplant the radical operation more often than it does A 
dry ear can be obtained as often (or more often) with the modified radi- 
cal operation as with the radical operation 

In most cases the matrix of the cholesteatoma should be preserved 
The removal of the external attic wall (annulus tympanicus, sulcus 
tympamcus, bridge) is an important step m the technic 

52 Cheatle, H The Euology and Prevention of Chronic Suppurative Onus 
Media, Acta oto laryng 5 283-294, 1923, International Survey of Ophthalmology, 
Ot°log) and Rhmology, December 1923, p 143, cited b) Page i Pierce, N H , m 
discussion on Page 1 
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Ten cases are reported m which the modified radical mastoidectomy 
was performed Though in the majority of these cases the operation was 
performed through the postauncular route, it is felt that Lempert’s 
endaural antauricular approach is preferable 

A single endaural incision and a method of utilizing the skin of fhe 
external auditory canal are described This skm-saving procedure may 
reduce the heahng time 

516 Sutter Street 



THE INFRATEMPORAL FOSSA AND 
MASTICATOR SPACES 


G S FITZ-HUGH, M D 

CHARLOTTESVILLE, YA 

A T FIRST glance the title of this article would suggest that the 
subject is m the field of the dental and oral surgeon rather than m 
that of the otolaryngologist This is true, but, if I may judge from my 
observations m Army and civilian practice, the otolaryngologist will 
see directly or in consultation enough pathologic conditions m these 
regions to create a desire for a more detailed knowledge of the areas 
than just a casual one Without doubt, pathologic changes m these re- 
gions will in the majority of cases be of dental origin but may arise m 
some cases from the maxillary sinus, the middle ear or even the pharynx, 
indirectly, e g , from septic thrombophlebitis The area is often involved 
m the event of trauma to the upper or lower jaw 

The subject will be developed and presented under three headings 
First will be mentioned the type of cases, creating interest m the sub- 
jects, that came under my observation Next, a review of the anatomy 
will be presented, with the aid of photographs of actual dissections, 
models and diagrams copied from other articles Third, comments will 
be made on the handling and treatment of the cases 

TYPE OF CASES 

In all patients presenting themselves with pathologic changes in the 
masticator and infratemporal spaces there was invariably a complaint 
of spasm of the muscles of the jaw (trismus) Pam external swelling 
and/oi elevation of temperature may or may not have been piescnt but 
trismus w'as Probably the commonest cause of pathologic changes in 
these spaces or legions is infection secondary to the preparation for and 
actual manipulation of the low’er molar teeth and adjacent areas It is a 
conti oveisial question as to what part m causing infection is placed by the 
mtioduction of the anesthetic needle for the blockage of the dental and 
buccal nerves In some cases this mav be the responsible factoi but ad- 
mitted!) such instances must be lare The erosion of the bone of the 

Presented as a candidate’s thesis to the American Lanngological, Rhinological 
md Otological gocietv 
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mandible, secondary to dental abscess, will permit the entrance of infec- 
tion into the masticator spaces Tschiassny 1 made the observation that if 
the abscess erodes bone below the mylohyoid ridges of the mandible in- 
fection may pass into the neck, and if the erosion occurs above the mylo- 
hyoid ridge the floor of the mouth and the masticator spaces will be 
involved 

Infection of the masticator spaces is not uncommon m cases of 
trauma of the face In such injuries compound fractures of the maxilla 
and mandible occur, and infection gains entrance from the oral cavity 
into the masticator spaces This occurrence is particularly likely if a 
tooth is present m the line of the fracture Fractures of the mandible 
result m infection m the masticator spaces more often than do those 
of the maxilla During the last war it was not uncommon for one to 
see foreign bodies, such as shrapnel, m the infratemporal fossa, the 
fragments having penetrated the soft tissues laterally or actually having 
passed through the walls of the maxillary sinus to gam entrance into the 
infratemporal fossa Infection was usually absent, this fact no doubt 
the result of the early and adequate use of antibiotic and chemothera- 
peutic agents 

Theoretically, infection m the maxillary sinus may indirectly or 
directly be responsible for infection m the mtratemporal fossa or mas- 
ticator spaces The posterior wall of the sinus is extremely thm Wood- 
ward , 2 prior to this day of antibiotics and chemotherapy, leported the 
case of a child who died of meningitis which was secondary to sup- 
purative maxillary sinusitis Extension occurred from the sinus, and 
thrombophlebitis developed m the infratemporal and pterygomaxillary 
fossae I have never seen this occur but have seen a carcinoma of the 
antrum extend into the infratemporal fossa, infiltrating the pterygoid 
muscles and causing trismus prior to any external swelling Trismus 
was the presenting and chief complaint 

Another cause of trimus, which is of particular interest to the 
otolaryngologist but does not involve the masticator space, strictly speak- 
ing, is extension of infection from the middle ear to the postenor part 
of the mandibular fossa It has been suggested by Lillie and Simonton 3 
and Grant 4 that infection passes through the petrotympanic (glasenan) 

1 Tschiassny, K Ludwig’s Angina, Arch Otolaryng 38 485-496 (Nov ) 

1943 

2 Woodward, F D Personal communication to the author 

3 Lillie, H I , and Simonton, K M Abscess of the Mandibular Fossa 
Secondary to Otitis Media, Arch Otolaryng 34 485-492 (Sept ) 1941 

4 Grant C C Abscess of the PterygomaxiIlar> Fossa Complicating Otitic 
Infections Review of the Literature and Report of a Case, Arch Otolaryng 
16 845-850 (Dec ) 1932 
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fissure Infection is believed also to spread by way of the lymphatic and 
venous plexuses 

The types of cases mentioned are common enough to have been 
seen by many otolaryngologists and to serve as the basis for a more 
than casual interest m the anatomy, to be presented 

ANATOMY 

In the presentation of the anatomy, one must consider four spaces 
or fossae The first, and principal, one is the infratemporal (subtempo- 
ral) fossa, which is bounded laterally by the zygomatic arch and the 
ramus of the mandible, anteriorly by the zygomatic process of the max- 
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Fig 1 — Diagrammatic cross section (Hall and Morns' 1 ) The heavy lines 
bound the masticator space The space for the body of the mandible is shown 
as being continuous subperiosteall) with the masticator space Note tint the 
internal pterygoid muscle, which is the medial boundary of the pharyngomaxillarv 
space, is contained within the masticator space The pharyngomaxillary and the 
masticator spaces arc not connected The parotid gland lies outside the masticator 
space It is easily seen how medial extension causes intraoral signs and* lateral 
extension causes external signs 


ilia, medially by the lateral pterygoid plate of the sphenoid bone and 
above by the greater wing of the sphenoid bone This fossa is located 
below the temporal fossa and contains m part the temporal muscle, the 
pterygoid muscles, the internal maxillary artery' and the lingual and 
dental nerves The next space, or potential space is that between the 
mandible and its periosteum and muscle attachments (fig 1, from Hall 
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and Morns 5 6 ) Next is the pterygopalatine (pterygomaxillary) fossa, 
which is a small cleft situated between the rounded posterior border of 
the maxilla and the descending pterygoid process of the sphenoid bone 
and contains the maxillary artery and nerve and the sphenopalatine 
ganglion The fourth space is a part of the mandibular fossa, posterior 
to the articular cartilages and antenor to the middle ear and external 
auditory canal, and contains an extension of the parotid gland 

Mainland 0 stated, “Cervical deep fascia is so complicated, so variable 
and so much affected by technique that descriptions vary greatly ” The 
same statement may apply to the fascia of the head and face, for the 
structures of these parts are enveloped m fascia that is nothing more 
than an extension upward of that of the cervical region Of interest 
here is the deep fascia only, which is divided into a superficial and a 
deep layer The superficial layer is that noted externally on dissection, 
and the deep layer is that part of the fascia projecting inward from 
the superficial structures 

Hall and Morns 5 made the observation that the body of the man- 
dible antenor to the angle, and m the region of the lower molar teeth, 
rests m a sling formed by the internal (medial) pterygoid and masseter 
muscles This point is well demonstrated in the diagrams and photo- 
graphs of the dissections Infection originating m the teeth or mandible 
and breaking through the penosteum will be limited to certain definite 
planes by the position of these muscles The infection may remain 
limited to the potential space within the periosteum of the mandible, 
and most often will be However, if there is a break m the periosteum, 
as m a fracture, then extension must be deep into the infratemporal 
fossa or upward beneath the zygomatic arch and the temporal muscle, 
m the event that the process begins on the lingual side of the mandible 
If lateral to the mandible, the extension may be limited by the penos- 
teum, or, if a break through occurs, the infection may spread upward 
under the zygomatic arch and the temporal fascia superficial to the 
temporal muscle 

Another anatomic point to be noted is that the internal (medial) 
pterygoid muscle acts as a firm barrier between the masticator spaces 
and th'e lateral pharyngeal (pharyngomaxillary) space (fig 1) From 
this point the subject will be elaborated on with the aid of the ac- 
companying photogiaphs of the actual dissections, models and dia- 

» 

grams 

5 Hall, C, and Morris, F Infections of the Masticator Space, Ann Otol, 
Rhm &. Laryng 50 1123-1131 (Dec ) 1941 

6 Mainland, D Anatomy as a Basis for Medical and Dental Practice, New 
York, Paul B Hoeber, Inc , 1945 
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ILLUSTRATIVE PHOTOGRAPHS 

Figure 2 — Photograph A, of the initial dissection, shows the shm (7), super- 
ficial fascia (4) and platysma muscle (4 1 ) reflected from the area of interest 
The parotid gland (2), -with the duct extending forward to pass over the anterior 
border of the masseter muscle, is also reflected backward Note that the parotid 
gland is enclosed m a layer of fascia separate from that of the masseter muscle 
The gland is not a part of the masticator spaces The retromandibular fossa is 
present at 3, showing the important element of the deep fascia of the neck reach- 
ing upward to become firmly attached to the angle and lower border of the 
mandible From these points spring the fascia and periosteum covering the mas- 
seter muscle, mandible and internal pterygoid muscle Thus, in part, the fascial 
floor of the infratemporal fossa and masticator spaces is formed At 5 is the 
fascia covering the masseter muscle, extending upward from the inferior border 



Fig 2 — A, initial dissection, showing the skin, superficial fascia and platysma 
muscle reflected from the area of interest, B, a model, showing the branches of 
the facial nerve coursing along the surface of the masseter muscle and the 
temporal fascia 

of the mandible to become attached to the zygomatic arch midway between 5 and 
6 The muscle fibers are attached to the ramus of the mandible as it extends up- 
ward The submaxillary gland is seen bulging downward below the mandible at 7, 
the facial artery is at 8 and the temporal artery at 9 Extending upward from 
the zygomatic arch to the temporal region is the dense temporal fascia (6) The 
branches of the facial nerve are not shown in the dissection, but in the photo- 
graph of the model ( B ) they course along the surface of the masseter muscle 
and the temporal fascia 

Figure 3 — In this deeper dissection, the zygomatic arch has been severed 
at the junction of the zygoma (zygomatic process of the temporal bone) and the 
zygomatic bone The arch has then been reflected bacl ward, carrying with it 
the double layer of temporal fascia (7) and masseter muscle (4) and exposing 
the temporal muscle (2), with its insertion on the coronoid process and the ramus 
of the mandible (3) The potential space between the ramus of the mandible 
and the internal pterygoid muscle is demonstrated at 5 Fibers of the masseter 
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muscle attached to the lateral surface of the ramus of the mandible may be seen 
at 6 If this dissection is studied closely, two potential pathways for infection 
spreading upward may be seen Infection beginning between the masseter muscle 
and the ramus of the mandible, say at 6, conceivably might spread upward to 
approach the under surface of the temporal fascia above the level of the zygomatic 
arch But if the infection should be internal to the mandible, between it and the 
internal pterygoid muscle, at 5, then extension might be upward under the 
coronoid process and the temporal muscle, also causing tumefaction above the 
zygomatic arch, but m this event deep to the temporal muscle Another route of 
extension in this area, about which more will be said, is inward between the two 
pterygoid muscles to the pterygopalatine ( ptcrygomaxillary j fossa 

Figure 4 — The dissection shown in this figure is deeper than that in figure 
3 The ramus of the mandible has been removed to expose the contents of the 
infratemporal fossa The coronoid process with the attachment of the temporal 



Fig 3 — A deeper dissection, m which the zygomatic arch has been severed 
at the junction of the zygoma and the zygomatic bone 

muscle is illustrated at 1 The angle of the mandible is at 2 The pterygoid 
muscles are apparent, the external (lateral) at 3 and the internal (medial) at 4 
Between the two, well illustrated, is a potential space which has been exposed 
by blunt dissection This space leads toward the pterygopalatine (pterygomaxil- 
lary) fossa and may be an avenue for the extension of infection to that fossa 

Figure 5 — These two photographs — A, of an actual dissection, and B, of a 
model — offer much for consideration The temporal muscle and coronoid pro- 
cess, having been dissected free and reflected bach, are shown at 1 The ex- 
ternal (lateral) pterygoid muscle has been entirely removed The lateral 
(muscular) pterygoid plate is shown at 2 in each photograph This is a part 
of the medial boundary of the infratemporal fossa and the posterior boundary 
of the pterygopalatine fissure Just above 2 the internal maxillary artery is seen 
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Fig 4 — A dissection deeper than that shown in figure 3, with the ramus 
of the mandible removed to expose the' contents of the infratemporal fossa 



Fig 5 - — A, actual dissection, the temporal muscle and coronoid process 
having been dissected free and reflected bach, B, a model 
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crossing the pterygoid plate At 9, poorly shown, is the site of the foramen ovale 
The internal pterygoid muscle may be clearly seen at 3 At 8 is a potential space 
between the constrictor of the pharynx and the internal pterygoid muscle The 
internal pterygoid muscle acts as a barrier between the masticator space and the 
lateral pharyngeal region The thin posterior wall of the maxillary' sinus is shown 
at 4, with an artifical burr opening just above 4 The thick fascia and periosteum 
have been separated from the bony wail and reflected backward (5) At 7 is 
an artificial opening into the oral cavity The mtraoral mucous membrane and 
buccinator muscle have been dissected downward to make their communication 

at the site of upper molar teeth (not shown) The cross section of the malar 

extremity of the zygomatic arch is demonstrated at 6 The lingual and dental 
nerves are at 10 

Figure 6 — A longitudinal section of the head, just anterior to the angle 

of the mandible, illustrates the fascial sling, mentioned by Hall and Morris as 

containing the mandible and masticatory muscles This section also illustrates 
the potential planes, previously mentioned, between the muscles and the mandible 
The ramus of the mandible is at 2 The internal pterygoid muscle (3), external 
pterygoid muscle (4) and the masseter muscle (7) have been separated by blunt 
dissection (Figure 10, copied from Hall and Morris, shows a horizontal section 
more anterior than that of the dissection ) 

Figure 7 — This dissection represents a section of the anatomy that may not 
be, strictly speaking, included in the subject as titled It belongs, rather, with 
the subject of extension of infection from the middle ear to the mandibular fossa 
by way of the petrotympanic (glasenan) fissure, previously written about by 
Lillie and Simonton I am under the impression that I have seen such a case m 
a child 7 years of age who had had a myringotomy for acute suppurative otitis 
media Forty-eight hours later, trismus, pain and swelling anterior to the ear and 
over the temporomandibular joint developed The patient was hospitalized and 
penicillin therapy instituted Favorable response was rapid, and drainage was not 
necessary In theory, the infection extends from the middle ear into the non- 
articular part of the mandibular fossa by way of the petrotympanic fissure The 
infection is subperiosteal and does not involve directly the articular portion of the 
temporomandibular joint The photograph does not offer much in the way of 
clarification of the point The external auditory canal (/) is visualized, with the 
space within the mandibular fossa which is occupied by an extension of the 
parotid gland The condyle of the mandible is shown at 4 Part of the capsule 
of the joint has been dissected and reflected upward and is represented at 2 The 
lower part of the joint cavity (meniscocond)lar articulation) is shown at 3 The 
shaded area m the photograph, between the auditory canal and the condyle, is 
the area invaded by infection from the middle ear (subperiosteal) 

Figure 8 — This photograph on the side and base of the skull illustrates 
the mandibular fossa (7), with the petrotympanic fissure at 3 The auditory 
canal is at 2 

TREATMENT AND SURGICAL APPROACH 

The approach to pathologic conditions in the masticator space, in- 
fratemporal fossa and pterygopalatine fossa is not without difficulty 
One of three approaches may be chosen to reach the site of infection, 
the choice depending on the location of the area of fluctuation The 
first two mentioned are illustrated m figure 9 and figure 10, which are 
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X ^ dissection illustrating the extension of infection from the middle 
to the mandibular fossa b\ way of the petrotympanic (glasenan) fissure 









Fig 9 Lateral view, showirg extent of the masticator space (Coller and 

YglesiasiS) Heavy lines indicate the boundaries of the space The region con- 
taining the lower teeth and lying anterior to the masticator muscles is the space 
for the body of the mandible (Colley and Yglesias) The temporal and masticator 
incisions are shown (Hall and Morns 0 ) 
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photographic copies of diagrams from the article by Hall and Morris 5 
If the area of tumefaction and fluctuation is above the zygoma, whether 
superficial or deep to the temporal muscle, then a vertical incision above 
the zygoma is the approach of choice The incision, if one desires, may 
be made nearer the root of the zygoma (more posterior than the diagram 
shows) By blunt dissection through the temporal muscle fibers, en- 
trance into the infratemporal fossa and then into the pterygopalatine 
fossa may be gamed 

Infection below the zygoma, medial or lateral to the ramus of the 
mandible, may be approached by an incision made horizontal to the 
inferior border of the mandible near the angle By carrying this incision 
through the periosteum, if necessity requires doing so, one may, by up- 



Fig 10 — Diagrammatic frontal section (Hall and Morris 5 ) Heavy lines 
represent the fascial slmg, containing the masticatory muscles and the ramus 

A, normal side The fascia is attached to the mandibular periosteum infenorly, 
and the periosteum is firmly adherent to the mandible along its inferior aspect 

B, diseased side Intraoral and external swellings both are shown and extension 
upward along the ramus into the temporal pouches is clearly seen Scalpels in- 
dicate the extent of the masticator and of the temporal incisions 


ward blunt dissection, evacuate any purulent exudate medial to the 
masseter muscle or lateral to the internal pterygoid muscle, from which 
locality depending on the side of the mandible at which the upward 
dissection is made 

In such infections as those previously described m this paper, an 
aspirating needle and syringe are indispensable m locating purulent 
exudate Once the exudate is found, blunt dissection may be utilized 
to secure adequate drainage 
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The third method of approach to the infratemporal fossa, proved 
to be of value m the last war for the removal of shrapnel lodged m this 
area, is by the transantral route This procedure is not difficult for the 
otolaryngologist who is familiar with the Caldwell-Luc technic Sewall 7 
described this procedure several years ago I have used it on two oc- 
casions The procedure depending on the type of case, the external 
carotid artery may have to be ligated, or preparations for ligation must 
be ready, because bleeding from the internal maxillary artery may cause 
trouble, and the external carotid artery is less difficult to ligate than 
the internal maxillary 

The mtraoral approach is not usually satisfactory because of the 
location of the exudate and the trismus If a fluctuant point appears 
mtraorally, this should not be ignored Incision should be made m the 
area 

The anesthetic of choice, if there is no danger of exudate or blood 
for example, gaming access to the larynx, is the intravenous type, e g , 
thiopental sodium USP (sodium pentothal R ) Inhalation of nitrous 
oxide or ether and local infiltration have been used at times but are not as 
effective and satisfactory as the intravenous method Endotracheal anes- 
thesia may be found useful in any procedure involving a transantral ap- 
proach to the infratemporal fossa 

Confusion between infections of the masticator space and those of the 
parapharyngeal (pharyngomaxillary) space may occur I have used the 
external approach to the parapharyngeal space without obtaining puru- 
lent exudate as expected, when later exploration of the infratemporal 
fossa lateral to the internal pterygoid muscle has resulted m the evacua- 
tion of the exudate present The internal pterygoid muscle' separates the 
infratemporal fossa and space from the parapharyngeal space The com- 
moner infections have been present subperiosteally, between the masseter 
muscle and the mandible They have been secondary to extraction of the 
lower molars and secondary to fractures of the mandible The incision 
horizontal to the inferior- border of the mandible, near 'the angle, has 
been a satisfactory approach to them 

Drainage of the mandibular fossa should follow the technic ad- 
vocated by Lillie and Simonton A vertical incision is made anterior to 
and near the auditory meatus The posterior part of the mandibular fossa 
is approached subperiosteally The articular capsule is not entered 

Some word about the use of the antibiotics and chemotherapy is 
necessary If antibiotics or sulfonamide drugs are given at the time of oral 
surgery or, say, shortly after a fracture of the mandible, of course the 
chances of the development of infection are lessened Often, however, this 

7 Sewall, E G Surgical Removal of the Sphenopalatine Ganghon, Ann 
Otol , Rhm & Laryng 46 79-86 (March) 1937 
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type of infection is slow m development, and the initial trismus, discomfort 
and swelling are attributed to the reaction expected Swann, s m referring 
to dental disease as one of the most frequent sources of infections of the 
neck, stated, “Due to the fact that some external swelling frequently 
follows extractions, there is a tendency on the part of some men to ignore 
this very early sign of possible beginning deep infection” A week or 
ten days later infection is obvious Penicillin and/or sulfadiazine is 
started then, but in all likelihood incision and drainage will also be 
necessary It is wise for one to wait for fluctuation and not to attempt 
drainage too early m cases of infection of the masticator spaces It is 
wiser to start treatment with penicillin and/or sulfadiazine at the first 
suggestion of such comphcation 


SUMMARY 

Comments are made on the anatomy and pathologic conditions, 
principally infections, that may be encountered in or about the infra- 
temporal fossa While the problem may not be primarily one of the 
otolaryngologist, it is m close proximity to his field, and his judgment 
and skill will often be involved directly m the handling of the problem 

No claim is made to originality in the preparation of this paper In addi- 
tion to publications previously mentioned, texts and articles by Morris, 9 Grant, 10 
Shure 11 and Coller and Yglesiasi 2 have been useful Permission was obtained 
from Dr Colby Hall and the editor of the Annals of Otology , Rhinology and 
Laryngology to use figures 1, 9 and 10 

Dr W Roy Mason, Jr, assistant professor of anatomy, Department of Medi- 
cine, University of Virginia, aided m obtaining material for this paper 

104 East Market Street 


8 Swann, C G Deep Infections of the Neck, with Particular Reference 
to the Role of Dental Foci, Ann Otol , Rhin &. Laryng 55 29-43 (March) 1946 

9 Morris, H Morris’s Human Anatomy A Complete Systematic Treatise 
by English and American Authors, ed 8, edited by G M Jackson, Philadelphia, 
P Blahiston’s Son &. Co , 1925 

10 Grant, J C B Method of Anatomy Descriptive and Deductive, Balti- 
more, William Wood &. Company, 1937, An Atlas of Anatomy, ibid, 1943 

11 Shure, I I Abscess of the Pterygomaxillary Space with Involvement of 
the Mandibular Fossa Review of the Literature and Report of a Case, Arch 
Otolaryng 38 230-235 (Sept ) 1943 

12 Coller, F A and Yglesias, L Infections of the Lip and Face, Surg, 
Gyncc &. Obst 60 277-289 (Feb , no 2A) 1935 



BLAST PERFORATION OF THE EAR DRUM 

ARTHUR H RICE, M D 
BERKELEY, CALIF 

T HIS senes involves 87 blast-damaged ear drums, most of which 
were seen less than seventy-two hours after injury In none of the 
cases was there any evidence of thermal or chemical burn There was 
no gross contamination with gasoline, oil, water or dirt The incidents 
occurred over a period of four months, so that they constituted a run- 
ning series rather than an overwhelming load of patients all at one time 
The causative weapon was primarily the German V-l flying bomb, with 
12 injuries from breech explosions of 90 mm guns, 2 from V-2 rochet 
bomb, 1 from artillery and 1 from a teller mine Essentially the causative 
factoi m each case was an uncomplicated severe compression wave 

The opportunity is rarely presented for one observer to see an 
appreciable number of blast-damaged ear drums soon after their injury, 
and particularly to follow them for any period of time 1 The customary 
chain of evacuations for wartime casualties involved transferring the 
patient through various medical units as rapidly as his condition would 
permit, so that no one otologist was able to observe an injury early and 
to follow it for any appreciable time Under these conditions tympanic 
damage received attention secondary to that of other wounds and often 
cursory m nature, at least until the patient reached a rear general hos- 
pital, usually several weeks later If treatment was instituted earlier, 
observations by several otologists were involved and hence were of 
less value than observations made by a single otologist, covering the 
whole time 

This type of injury is not infrequently observed m civilians, m whom it 
is produced by the same physical factor, namely, sudden increase or 
decrease of air pressure A slap on the ear, striking water on the side in 
diving, 2 and blast from an air hose inadvertently directed into the ear 


1 (a) Silcox, L E, and Schenck, H P Blast Injury of the Ears, Arch 
Otolarvng 39 413-420 (May) 1944 (6) Coliedge, L Injuries to the Ear m 
Modern Warfare, J Laryng &. Otol 36 283-287 (June) 1921 

2 Sprenger, W Sport Injuries m the Region of the Ear, Wien him 
Wchnschr 54 316-317 (April) 1941 McCartney, C Minor Injuries m Recrea- 
tion, J Roy Nav M Ser\ 26 139-143 (April) 1940 
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are a few examples of the many, and sometimes bizarre, 3 ways in which 
identical injuries are daily produced Immediate medical advice should 
be sought, as adequate care may contribute to early healing 

OBSERVATIONS 

Severity of Damage — It early became apparent that some system 
had to be evolved for recording the extent of damage, since the likeli- 
hood of complete healing, as well as the time required for such healing 
seemed to be definitely 1 elated to the severity of the damage A survey 
of the literature failed to show any such system, so the following simple 
criteria were used Two factors were taken into consideration (1) size 
of perforation (or area of damage) and (2) extent of ecchymosis Foi 
purposes of this series size of perforation is computed by multiplying 
the estimated short diameter m millimeters by the estimated long dia- 
meter m millimeteis, thus arriving at a rough approximation of the 
area of the drum missing 


Table 1 — Classification of the Cases of the Senes 
Category Damage Cases 


A 

Slight 

30 

R 

Moderate 

33 

C 

Severe 

8 

D 

Very severe 

16 


On this basis, without ecchymosis, an area of 8 or less was con- 
sidered slight area damage, 9 to 30 as moderate area damage, 31 to 48 
severe area damage and 48 or over very severe area damage 

Ecchymosis is a more difficult factor foi which to lay down criteria 
but is of such importance that a careful effort w'as made to estimate the 
extent in each case, using the terms “slight”, “moderate” and “severe” 
When moderate or severe ecchymosis was present m a drum, the area 
figure of which was m the upper third of a given category, the injury 
was placed in the next most severe category For example 

Area damage 46, ecchymosis severe = very severe damage 
Area damage 7, ecchymosis moderate = moderate damage 

The cases of this series fell into the categories shown in table 1 

Physical Factors — An attempt was made to assess the degree to 
which each of several physical factors influenced the production of the 
perforations Each patient was carefully questioned with regard to the 
type of explosion, the distance from him, screening (i e , intervening 
building or sizable object) and protective devices worn or protective 
practices carried out 

3 Milovanovxc, M Lightning Stroke as Cause of Rupture of Tympanic 
Membrane, Monatschr f Ohrenh 69 489-492 (April) 1935 
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Table 2 correlates the type of explosion involved, the distance away 
and the severity of the damage It is seen that most of the drums 
severely damaged by V-l bombs were at a distance of between 20 and 
60 feet (6 and 18 meters), though severe damage can occur at more 
than 80 feet (24 meters) The estimates of distance are those made by 
the patients, subject to all of the obvious psychologic factors Those 
whose estimates ran below 20 feet (one estimate was as low as 10 feet 
[3 meters]) were severely questioned m detail but nevertheless these 


Table 2 — Correlation of Type of Explosion Involved Distance Away 
and Severity of Damage 


Type of 
Explosion 

Distance 
in Feet 

Category of Damage 

Total 

A 

B 

c 

D 

German V-l 
(flying bomb) 

■v 

Less than 20 

3 

1 

— 

— 

4 

21 30 

4 

3 

1 

4 

12 

31-40 

1 

1 

1 

3 

6 

41-50 

3 

1 

— 

1 

5 

51-60 

.. 

4 

4 

4 

3 

15 

61-70 

5 

3 

1 

1 

10 

71-80 

2 

2 

— 

1 

5 

More than 80 

3 

7 

— 

1 

11 

Teller mine 

Under jeep 

— 

1 



— 

1 

Breech explo- 
sion of 91 
mm gun 

Less than 4 

2 

5 

1 

1 

9 

More than 4 

— 

3 

— 

— 

3 

German V-2 
(rocket bomb) 

150 

1 


— 

— 

1 

81 mm mortar 

3 

— 

— 

— 

1 

1 

Total 


28 

31 

8 

16 

83* 

"■Details were unobtainable in 4 cases 


estimates were stoutly maintained It would seem unlikely that any sort 
of protection would avail to save a life at 10 feet from an explosion of 
2,000 pounds (900 Kg ) of trinitrotoluene 

Screening — Sixty-six of the ear drums were perforated while the 
patients were in the open with no screening Table 3 shows details for 
those that were screened It is seen that even a prone position m a pit 
or behind a sandbag wall did not prevent severe damage m 3 drums from 
near misses by V-l’s The interior of a light frame building offers good 
protection from this particular type of injury 
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Protection — No patient was wearing any type of specific protective 
device in the ears, 1 e, cotton, ear plugs, etc Not one placed hands 
over the ears or fingers m the ears, though most were alert to the ap- 
proach and imminent explosion of the bomb Two patients were wear- 
ing ear phones (similar to a stethoscope), and both were injured by 
breech explosion of a 90 mm gun at less than 4 feet (about 1 meter) 
One suffered mild damage (2 by 3 mm, no ecchymosis) m one ear only 


Table 3 — Effect of Screening 


Distance 


Explosion 

Screening 

Position 

in Feet Damage 

V-l 

Six loot pit 

Prone 

40 

R — mod 

L — severe 

V-l 

Bomb behind truck patient in cab 

Sitting 

30 

R — mod 

Jl* — slight 

V-l 

Eight foot sandbag wall 

Erect 

90 

R — mod 

L — very sev 

Teller mine 

Patient sitting in jeep 

Sitting 

3 

R — mod 

L — none 

V-l 

Four foot pit 

Prone 

30 

R — very sev 

L — none 

V-l 

Four foot pit 

Prone 

35 

R — sev 

L — none 

V-l 

Truck between patient and bomb 

Erect 

30 

R — none 

L — mod 

V-l 

Heaxy trailer between patient 
and bomb 

Erect 

25 

R — slight 

L — severe 

V-l 

Truck between patient and bomb 

Erect 

30 

R — mod 

L — mod 

V-l 

Sandbag wall • 

Erect 

10 

R — slight 

L — mod 

V-l 

Brick wall 

Erect 

90 

R- — none 

L — slight 

V-l 

Patient inside light frame building 

Erect 

70 

R — slight 

L — none 

V-l 

bomb 20 ft from building 

Erect 

70 

R — slight 

L — slight 

V-l 

bomb 20 ft from building 

Erect 

60 

R — slight 

L — mod 

V-l 

bomb 20 ft from building 

Erect 

60 

R — slight 

L — none 

V-l 

bomb 20 ft from building 

Erect 

60 

R — none 

L— mod 

V-l 

bomb 20 ft from building 

Erect 

SO 

R — slight 

L— none 


Table 4 — Effect of Cerumen 


Case | 

Distance 
m Feet 

Explosion 
and Screening 

Position 

Cerumen 

Damage 

B H 

30 

V-l 

Truck between 


R — complete occlusion 

None 


bomb 


L — no cerumen 

B 

A M 

75 

V-l 

No screening 

Prone 

R — complete occlusion 

A 

L — complete occlusion 

None 

M P 


V-l 

Heavy tiailer 
between patient 
and bomb 

Erect 

R — S0% occlusion 

A 



L — no cerumen 

D 

H S 

35 

V-l 

No screening 

Erect 

R — complete occlusion 

None 

L — no cerumen 

D 

AT 

10 (’) 

V-l 

Sandbag wall 

Erect 

R — 60% occlusion 

A 

L — no cerumen 

B 


The other patient habitually kept one ear piece slightly out of his right 
ear to enable him to hear local orders He suffered a double perforation 
m the right ear (2 by 2 mm and 3 by 3 mm , ecchymosis mild), while 
the left ear escaped unmjuied It is not known on which side of the 
patients the explosions occurred 

Cerumen — It has been reported that an accumulation of cerumen 
m the external canal will protect ears from blast damage Only 5 such 
cases were encountered Table 4 records the pertinent facts about 
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these, and it appears, as might be expected, that cerumen offers real 
protection The fact that it was not present m the remaining 82 cases 
speaks m a vague, negative sort of way for the protection it offers 
It is realized that the data concerning physical factors would be 
much more pertinent if they could be extended to cover the number 
and the situation of persons m the same incident, exposed to the 
same trauma, who sustained no injury However, time and the situation 
did not permit such an intensive study of the numerous incidents involved 

Hearing — Whispered voice and tuning forks were the only means of 
testing available Since they give only gross estimates of hearing loss, 
the results are of value only on that basis Generally speaking, when a 
patient was seen soon after injury there was a marked loss of hearing 
at the first examination The hearing returned to near normal over a 
period of two to four weeks Tests were done with a variety of words 
that could not be memorized, and sibilants were avoided 
Average hearing first visit — 6 5/15 
Average hearing last visit — 13 5/15 

Such gross results shed little light on the question of whether hear- 
ing defects resulting from blast are conductive system or nerve type, 
biit they do demonstrate that the loss is temporary m the majority of 
instances Since a goodly number of patients were engaged m active 
operation of antiaircraft artillery, there may be presumed to have been 
a substantial percentage with preexisting nerve loss due to trauma of 
heavy firing, and accurate tests would have been of limited value 

T reatment — It is well established that most uncontammated small 
perforations will heal without any assistance 4 The healing process, how- 
ever, often requires a prolonged period of time to fill in a defect of any 
size 5 A soldier, when returned to duty m a theater of operations, may 
be called on to expose himself to the elements and to further aural 
trauma There is a natural reluctance to return the patient to such 
conditions without protection for the middle ear, since water will cause 
irritation or outright infection if introduced into the middle ear With 
these considerations in mind it was felt that the earliest application of 
a patch would be the treatment of choice 

The procedure of patching a perforation of the ear drum has 
been reported previously by many authors, and technics and criteria 

4 (a) Ireland, P E Traumatic Perforations of Tympanic Membrane 
Due to Blast Injuries, Canad MAJ 54 256-258 (March) 1946 (b) Collins, 

E G Injury to the Ears Among Battle Casualties, J Laryng & Otol 59 1-15 
(Jan ) 1944 Silcox and SchencL la 

5 Chavanne, F Rupture of the Tympanum from Shell Explosions, Laryn- 
goscope 30 441 (July) 1920 
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lor success have been laid down G Various materials have been used such 
as cigaret paper, 0 cellophane 6 7 or sheep’s cecum G Most of the reports 
have been concerned with patching perforations following healed in- 
fections or those of blast-damaged drums several weeks after injury 
This series presented an opportunity for determining how early a patch 
could be used to advantage 

In placing a patch over a perforated tympanum it is clear that 
many materials and technics may give a satisfactory result The following 
summary is given only to point out the method adopted early in this 
series and used exclusively thereafter 

A sterile medicine glass is half filled with cool boric acid solution A stenle 
forceps and scissors being used, a patch of appropriate size to overlap the per- 
foration is cut and placed m the solution Processed sheep’s cecum m the 
form of a “fish shm” condom was used as the patch material throughout The 
ear canal is cleansed with alcohol-dampened applicators to remove all dead 
skin and cerumen The patch is lifted from the solution on a wire loop, pre- 
viously bent to accommodate the external canal Excess solution is blotted off 
with a sterile cotton applicator, and the patch is gently transferred to the 
ear drum 

It seems that the “urge to heal” m an ear drum sometimes becomes ex- 
hausted after some weeks and requires stimulation This is evidenced by a pale 
drum with no signs of healing at the edges of the perforation and particularly 
by the fact that the perforation remains the same m size when observed from 
week to week When this situation was present, the edges of the perforation 
were treated with trichloroacetic acid before application of the patch 

In 42 cases the first patch applied to the drum remained in place 
and the ear dry These drums presented little ecchymosis or swelling, no 
drainage and usually a small amount of blood at the edges of the 
perforation In 17 cases the first patch was floated off by drainage de- 
veloping later, but was replaced one or more times, and eventually be- 
came adherent 

In 21 ears patches were not used at all or had no influence in 
the healing process In 3 of these the perforation was already sealed 
with a crust or a blood clot This was left intact, and all healed well 
In 3 others no patch was employed since the perforation was a simple 
rent or a hole of small diameter These healed well and promptly In 
15 cases no opportunity was presented to place a patch, as aural dis- 
charge continued right up to the time of complete healing 

Seven cases were frank failures and are reported m detail m 
the following pages 


6 Stinson, W D Closure of Membrana Tympam with Cargile’s Mem- 
brane, Ann Otol , Rhin & Laryng 50 178-181 (March) 1941 

7 Henry, G A Blast Injuries of the Ear, Laryngoscope 55 663-672 
(Nov) 1945 
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Healing — All observations of healing were gross No opportunity 
was presented for miscroscopic study As elsewhere in the skin, m the 
tympanum healing proceeds only after nature has carried out its own 
“debridement ” As experience was gamed, it was found that a severely 
damaged drum required from five to twenty-one days to complete this 
process, which consisted of liquefaction of blood clots, absorption of 
ecchymosis and washing out by drainage any particulate matter, dead 
skin, devitalized drum, etc Any attempt at patching before this process 
was complete, even though the ear was dry at the time, was doomed to 
failure, as the patch would be floated off by serous drainage When 
the “debridement” was complete a patch could be applied with good 
assurance of success 

The edges of an actively regenerating drum exude a small amount 
of plasma This seems to provide the matrix into which the growth 
proceeds When a patch is applied, this plasma soon covers the whole 
inner surface, causing it to adhere firmly to the drum and providing a 
more extensive area of clotted fibrin, protected from drying, as a 
matrix for growth 

Several large perforations were observed to decrease m size rapidly 
in the first three or four days, before it was logical to assume that 
healing could fairly start This was perplexing until the mechanism 
was observed A blast perforation will usually not be a complete avulsion 
of tissue Often the missing portion of the drum will be rolled 01 folded 
m, occasionally, owing to the negative phase of the compression wave, 
it will be rolled out When this situation prevails, the rolled or folded 
portion of the drum is progressively brought back into position as the 
drum swells, much as a folded toy balloon straightens out when inflated 
This process will often reduce the size of a perforation by 75 per cerft in 
four days, provided the folded portion of the drum is viable 

Drainage — In 35 ears drainage of an appreciable degree developed 
either spontaneously or after patching Circumstances prevented routine 
bacteriologic studies, but m most of the ears it seemed to be of the 
“debridement” type, a sluggish discharge of clear or white fluid with- 
out evidence of inflammation in the ear General sulfadiazine or peni- 
cillin therapy had no effect m reducing the discharge or shortening 
the duration of drainage This has been noted previously 43 and adds 
weight to the proposition that this type of secretion is not of infectious 
origin 

One of the most striking observations on healing involved those 
cases m which unquestionable acute infection supervened Seven such 
cases were observed, and m 6 healing of the drum was most active, 
prompt and complete In 3 cases tlie infection developed before any 
treatment had been instituted in 2 the drum healed promptly without 
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assistance In 4 cases the infection developed after a patch had been 
applied, m all 4 the perforation was healed by the time drainage 
ceased All infections were controlled with sulfadiazine orally and peni- 
cillin parenterally Only 1 of the 7 infected ears failed to heal (case 
of E M, reported on a following page), and none lequired mastoidec- 
tomy One typical case is presented in detail 

B H was 30 feet (9 meters) from a V-l explosion, and when he was 
first seen twenty-six days later the right ear drum was normal and the left 
presented a perforation, 5 by 5 mm , with no ecchymosis The injured ear 
was dry, and there was no evidence of regenerative activity There had been 
discharge of some clear mucus, without pam or fever, starting on the ninth day 
and continuing for ten days The car had been dry for seven days when seen 
Without use of trichloroacetic acid, a patch was placed over the perforation 
Two days later severe pam developed in the ear, with copious drainage of 
purulent fluid, fever, and tenderness over the mastoid process Penicillin and 
sulfadiazine controlled the infection Nine days after the onset of acute symptoms 
the ear was dry and the drum completely healed 

It appears that acute inflammation greatly stimulates the healing power of 
an ear drum This observation has been made previously 0 and raises the ques- 
tion whether it is the inflammatory process itself or the presence of bacterial 
toxins which provides the stimulation It also raises the question whether, under 
properly controlled conditions, induced inflammatory, reactions should be further 
studied in selected ears that otherwise seem doomed to retain a perforation 

Determination of Healing — It was early apparent that no exact date 
foi complete healing of a drum could be given The perforation heals 
slowly under a patch or a crust of dried mucus and is not under direct 
observation At first it was felt that healing could be assumed when a 
patch was observed to be firmly adherent for two weeks and the drum 
moved well with the pressure speculum Later it became apparent that 
this merely indicated an airtight seal of the patch and not necessarily 
complete healing Accordingly, the time given for healing is the time 
at which the drum itself was directly observed to be completely healed, 
without superimposed patch or crust 

Table 5 correlates the severity of damage with the time in weeks 
required for healing (or the period of observation with patch m place 
and a dry ear) 

It is apparent that the time necessary for healing vanes widely 
m each category of damage There is an indication that a severely 
damaged drum is unlikely to heal after eight weeks, and this is the 
observation that led to the remarks on “urge to heal ” 

Table 6 shows the results of the complete series and how they 
were obtained 

Several facts are noteworthy Twenty-one drums healed without the 
aid of a patch, 16 of these being slightly or moderately damaged Thirty- 
foui were observed to heal completely without drainage following ap- 
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Table 5 — Correlation of Severity of Damage and T-ime Required for Healing 



Table 6 — Summary of Results 
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plication of a patch All of these presented slight or moderate damage 
Primarily these belonged to the group of patients for whom hospitaliza- 
tion was not required or early return to duty was made practicable by 
the protection offered by the patch 

Nine healed with the aid of a patch after a period of drainage 
Most of these showed a “debridement” type of drainage rather than 
definite infection Four of these were m category C or D 

Sixteen ears were diy and had retained a patch for varying periods 
when last seen Though experience indicates that most of these will 
heal under a patchy they cannot be reported as healed Hence they 
are placed m a special category 

It can be safely assumed that m the seven failures healing either 
will never occur or will be a matter of years In this type of cases 
the drum, after a long time, occasionally manages to fill m the defect 
with an extremely thm, completely transparent membrane, which often 
can be detected only with the pressure speculum 

REPORTS OF FAILURES 

Among the 87 drums observed there were 7 undoubted failures, 
that is, 7 drums which were not healed or did not have a patch firmly 
m place when last seen In each case a dry ear was attained These 
cases, which may be considered most instructive, are reported m de- 
tail 

Case 1 — E M was exposed to a V-l explosion 60 feet away, he was 
prone, there was no screening, and no protective devices were being used He 
also suffered injuries of the lower extremities, without appreciable shock, for 
which he received penicillin and sulfadiazine therapy for ten days He was 
first seen forty-eight hours after injury, the left ear was draining thin serous 
material but was without inflammation, there was a perforation, 3 by 6 mm 
The right ear was dry, but the drum showed a perforation, 4 by 6 mm There 
was little ecchymosis on either side A patch was immediately placed on the 
right drum, it was retained for ten days and ther was floated off by thick 
yellow exudate At this time, the left ear was also draining thick yellow exudate, 
and roentgenograms showed both mastoid processes normal Infection was con- 
trolled with further administration of penicillin and sulfadiazine Drainage of 
the right ear continued until the thirty-second day, at which time this ear 
was dry and the perforation healed The left ear was dry at this time, and a 
patch was placed over the perforation, which was the same size as originally 
On the thirtv-seventh day the ear was dry, but the patch was found displaced, 
and another patch was placed Two days later the ear was damp and the patch 
displaced No further treatment was done until the forty-ninth day, when, the 
ear having remained dry in the meantime, another patch was placed This was 
ound displaced five days later, with the ear dry, and treatment was abandoned, 
t e perforation being about 6 by 7 mm No cauterizing or irritating agent 
was used at any time — only the boric acid-soaked patch Hearing at the 
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first visit was right, 1/15, left, 1/15 Hearing at the last visit was right, 1/15, 
left, 1/15 Tuning fork tests indicated good bone conduction 

Comment It is apparent that the perforation increased m size while under 
observation and treatment This may well have been due to repeated irritation 
incident to the presence of a patch This patient was cooperative and intelligent 
and did not blow his nose while the patch was m place, no respiratory infec- 
tions supervened 

Case 2 — R J was exposed to breech explosion of a 90 mm gun 4 feet 
away, there was no screening, he was erect and was using no protective devices 
A history was obtained of frequent aural drainage m childhood but none for 
fifteen years past The patient was first seen the second day after injury, the 
left drum showed a 4 by 7 mm perforation without ecchymosis, the right, a 
high anterior perforation, 3 by 5 mm , with moderate ecchymosis A patch was 
placed on the left drum on the second day after injury, another was placed 
on the right drum on the sixth day The left ear retained the patch firmly and 
remained dry until last seen on the thirty-sixth day Over a period of a month 
five patches were placed over the perforation of the right drum, but each time 
it would be found displaced, with the ear dry, a few days later The patient 
was a nervous person, and it became apparent on talking to his ward mates 
that, in spite of repeated warnings, he would blow his nose with great vigor at 
any time he pleased It was felt that this was displacing the patch When last 
seen the perforation was 3 by 5 mm , without evidence of healing Hearing at 
the first visit was right, 3/15, left, 10/15 At the last visit it was right, 15/15, 
left, 15/15 

Comment — Vigorous blowing of the nose will displace a patch that has 
not had time to become firmly sealed with plasma 

Case 3 — M P underwent the blast of a V-l explosion 25 feet (7 5 meters) 
away, with a heavy trailer between him and the bomb, his position was erect, 
he used no protective devices He was first seen six days later The right ear 
was 80 per cent occluded with cerumen, the drum showed a 1 by 2 mm an- 
terior perforation, with no ecchymosis The left ear contained no cerumen, 
the drum showed a posterior perforation, 5 by 8 mm , with little ecchymosis 
and a thm white discharge A patch was immediately placed on the right drum, 
and complete healing was observed on the eighteenth day 

The left ear was treated by dry wiping and Sulzberger powder (an io- 
dized boric acid dusting powder) It became dry, and on the twenty-seventh day 
a patch was placed Three days later the ear was moist and the patch displaced 
On two further occasions, after long observation of a dry ear, patches were 
placed but were not retained On the hundred and thirty-first day after injury 
treatment was abandoned, the perforation having been 2 by 3 mm for the 
past two months Hearing at the first visit was right, 9/15, left, 4/15 At the 
last visit it was right, 15/15, left, 14/15 

Case 4 — J A was exposed to a V-l explosion 50 feet (15 meters) away, 
there was no screening, the patient was using no protective devices and was 
erect He was first seen five days later The right drum showed an anterior 
perforation, 4 by 7 mm, with some old blood and a brown discharge, ecchy- 
mosis was slight The left drum showed a 7 by 8 mm perforation, slight ecchy- 
mosis in the drum margin and a thm brown discharge Fourteen days after in- 
jury, the right ear had been dry for five days, and a patch was placed Com- 
plete healing was observed on this side on the hundred and twentieth day 
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For treatment of other wounds the patient was given penicillin and sulfa- 
diazine for two weeks after injury In spite of this and local dusting with 
Sulzberger powder, drainage of the left ear continued for thirty-eight days, the 
perforation at this time being 2 by 3 mm On the forty-second day a patch 
was placed, it seemed to be well tolerated and retained, but no healing occurred 
under it Fifty-two days after placement the patch was observed to be displaced, 
with the ear dry After twenty days’ further observation, trichloroacetic acid was 
applied to the edges of the perforation, and another patch was placed This 
was displaced seventeen days later, with the ear dry, and the perforation was 
observed to be 4 by 4 mm Treatment was abandoned at this point At the 
first visit hearing was right, 4/15, left, 3/15 At the last visit it was right 
13/15, left, 13/15 

Cases 5 and 6 — F W was exposed to breech explosion of a 90 mm gun 2 
feet (less than a meter) away, there was no screening, no protective devices were 
being used, the patient’s position was erect He was first seen on the second 
day after injury, both drums were completely obscured by clotted blood, which 
was not disturbed On the third day the clots started to liquefy and there was a 
sluggish brown discharge Boric acid irrigations were started On the fifth day 
the blood had cleared, revealing on the right a 4 by 7 mm perforation and 
on the left a double perforation, one 4 by 4 mm on the posterior part and one 
4 by 7 mm on the anterior part of the drum, with moderate ecchymosis on 
each side Both ears continued to dram until the twenty-fourth day during a 
course of treatment in which sulfadiazine was followed by penicillin Four 
days later a patch was placed on the left drum but was found displaced, with 
slight drainage, the following day Two more attempts were made to patch this 
drum, with the same result each time 

On the thirty-eighth day a patch was placed on the right drum after use 
of trichloroacetic acid This remained in place for ten days, at which time it 
was displaced and the ear moist On the sixty-third day, both ears were dry, 
and treatment was abandoned .At this time the perforation of the right drum 
was 4 by 7 mm , while the two perforations of the left had coalesced into one, 
6 by 8 mm Both ears were reported as failures Hearing at the first visit 
was right, 9/15, left, 2/15 Hearing at the last visit was right 9 15, left, 
10/15 

Comment — These ears both demonstrate the occasional intolerance of an 
ear drum to the presence of a foreign substance The deleterious effect of the 
repeated spells of low grade drainage is shown by the coalescence of perforations 
on the left 

Case 7 — D P was exposed to a V-l explosion 30 feet (9 meters) away, 
no screening, no protective devices and position prone He was first seen eighteen 
hours after injury, the drum showed a 6 by 8 mm perforation, the left ear, a 
double perforation, a posterior one, 2 by 3 mm , and an anterior one, 3 by 4 mm 
There was moderate ecchymosis on both sides Both ears drained clear mucus, 
which later became thick and yellow, throughout a course of treatment m 
which sulfadiazine was followed by penicillin On the twenty-first day the left 
rum was observed to be completely healed, no patch having been used Sluggish 
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drainage of clear mucus continued on the right until the fifty-eighth day On 
the sixtieth day a patch was placed but was found displaced by clear mucus the 
following day Several days later, because of other wounds, the patient was 
evacuated, the perforation of the right drum was still 6 by 8 mm and the ear 
dry At the first visit hearing was right, 1/15, left, 1/15 At the last visit it 
was right, 12/15, left, 12/15 

From the resumes of case histories several facts emerge 1 Failures 
usually occur m the most severely damaged drums, though from obser- 
vations in other cases in the senes it is clear that no definite prognosis 
can be given at the first examination, as some of the most severely dam- 
aged drums will heal well 

2 It is advisable to desist from attempts at patching if intolerance 
is demonstrated by two drainage reactions to patches, as further 
attempts may enlarge the perforation 

(It is probable that m several instances m this senes the patch 
was applied too soon after a penod of drainage, and that success 
would have been more likely had a diy ear been observed for a longer 
period Two considerations enter here 1 The patch should be ap- 
plied, if possible, before the “urge to heal” is exhausted 2 In an 
active theater of operations the conscientious medical officer will wish 
to return patients to duty as early as is possible with safety Had un- 
limited time been available many of the ears would have been observed 
for a longer period after drainage before patching ) 

3 Cooperation of the patient is essential to success, even with a 
small perforation 


SUMMARY AND CONCLUSIONS 

A senes of 87 perforated ear drums is presented m each of which 
the damage was due solely to the compression wave from a blast 

Twenty-one drums healed without assistance 

Patches of processed sheep’s cecum were placed over 59 perfora- 
tions In 43 of these perforated drums healing was observed to progress 
until it was complete, 9 of the remaining ones had retained the patch, 
with the ear dry for three weeks or more when last seen, 7 had retained 
the patch with the ear dry, for less than three weeks when last seen 

Seven drums were frank failures, the ear was dry but the per- 
foration persisted when last seen, and would not retain a patch m 
spite of repeated tries 

By the whispered voice test, a marked loss of hearing is noted when 
the patient is seen early In the great majority of cases, over a period 
of weeks, the hearing returns to normal 
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The most striking observation was the rapidity with which a 
damaged drum will heal when an acute febrile infection of the mid- 
dle ear supervenes This suggests the possibility that a further study 
should be made of inflammatory reactions induced under controlled 
conditions, in perforated drums which seem otherwise destined never 
to close 

A natural process of heahng is described by which a large perforation 
will often be reduced m size by 75 per cent in the course of the first 
few days 

There is a definite need for a simple, systematic and universally 
apphcable method of classifying clean traumatic perforations of the 
tympanum This paper presents such a classification Adoption of such 
a system will provide a yard stick for measuring the efficiency of any 
method of treatment m the future 

Actual acute suppurative infection of the middle ear occurs in- 
frequently m cases of this type of injury (in 8 per cent of cases m this 
senes) and appears to be controllable with sulfadiazine and/or penicil- 
lin administered generally In no case was mastoidectomy required 
When acute suppuration does occur, it is almost always accompanied 
by a definite and prompt stimulation of healing 

A low grade, noninflammatory, “debridement” type of discharge of 
clear or white mucus occurs frequently (in 33 4 per cent of cases in this 
series) and is not affected by chemotherapeutic agents or antibiotics 
Most of the failures are considered due to recurrent drainage of this 
type 

The time required for complete heahng varies considerably m the 
different categories of damage 

If an ear is dry and the perforation is covered with a crust or with 
dried blood, this should be left strictly alone The drum will heal under 
the crust On this point there is no disagreement A very small perfora- 
tion or a simple rent will also heal promptly 

Treatment of open perforations varies From this series it would 
appear that patching a small or a moderate perforation that is without 
drainage protects the middle ear from dirt and water and permits safe 
early return to duty 

Against this must be laid the danger (demonstrated m 2 of the 
failures) of inducing a larger perforation Certainly, if a patch is to be 
used,, there is an optimum time to place it — when the natural “debride- 
ment is complete and while the regenerative powers of the drum 
still active 


are 



330 


ARCHIVES OF OTOLARYNGOLOGY 


Failure to heal usually occurs in the most severely damaged drums 
Prognosis, however, should be guarded, as some of even the most severely 
damaged drums heal well 

If drainage reaction follows two successive applications of a patch, 
it is advisable to desist from further attempts for at least two months 

From the Division of Surgery, Department of Otolaryngology, University of 
California Medical School (This work was done by the author while he was 
with the 30th General Hospital, an affiliated unit of the University of California 
Medical School ) 

Dr Lewis F Morrison, clinical professor of otolaryngology of the University 
of California Medical School, gave assistance in the preparation of this paper 



Case Reports 


CALCULUS MAJOR 

ARTHUR H RICE, M D 
BERKELEY, CALIF 

I T IS ALWAYS interesting to note how extensive pathologic conditions 
may become before a patient is forced to obtain relief 

REPORT OF A CASE 

This patient gave a typical history of swelling of the submaxillary gland, worse 
after eating, which had been intermittent for two years A physician saw the pa- 
tient two years before but told him that he did not do this type of nork and 
failed to refer the patient to anyone who could help him 
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Calculus removed from patient 


Examination revealed a swollen right submaxillary' gland with marked swelling 
of Wharton s duct and an extensive area of stony hardness A probe met a dead 
end 1 cm from the ampulla, and there was purulent secretion from the duct after 
probing The gland and duct on the other side were entirely normal 

Under local anesthesia the duct was incised but, as may be imagined, the in 
cision had to be enlarged several times The calculus was removed intact, the frac 
ture being caused by later handling by the patient The wound healed promptly 
and completely The patient remains symptom free 

As seen in the photograph, the stone measured 37 by 12 mm When dry it 
weiehed 2 95 Gm 
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Twentieth Century Speech and Voice Correction Edited by Emil Frocschels, 

MD Price, $6 New York The Philosophical Library, Inc, 1948 

In reading this book, the reviewer gained the impression that it was not care- 
fully planned or edited It lacks uniformity, some chapters dealing with theory, 
some with practice, and still others with mere description The first chapter 
acquaints the reader with a knowledge of the anatomic and physiologic aspects of 
the speech mechanism The succeeding chapters follow no logical order and seem 
somewhat unrelated to each other They are more like a series of articles than 
chapters of a single book 

The volume contains twenty two chapters, written by nineteen authors The sub 
ject matter includes six chapters on various aspects of deafness, four chapters on 
problems of the patient who has a cleft palate, and three on voice training Other 
chapter titles include aphasia, dysarthria, dyslalia, stuttering, cluttering and alalia 

Unfortunately, this book has little to offer to the otolaryngologist In the 
first place, the foreword does not indicate clearly the type of reader for whom the 
book was written There is no one point of view presented, and the writing is 
uneven from author to author Most of the chapters are too brief and superficial 
to arouse the reader 

One may point out just a few specific examples of weakness The chapter 
on dysarthria is concerned only with cerebral palsy The chapter on alalia is not 
clear and contains several instances of careless writing, for example, the author 
states, “Thus we may consider alalia as a corollary either of maldevelopmental 
conditions (effector or associative or both) or of a psychopathic personality” 
(page 66) The author certainly cannot be using the term “psychopathic per- 
sonality” as defined by the psychiatrist In the chapter “Acoustic Education in 
Children,” one finds a statement of doubtful theory “According to recent 
theories the acoustic centers of the cortex quasi are ‘loaded’ with ‘stimuli’ until 
they are sufficiently ‘charged’ to produce acoustic identifications, concepts and 
spontaneity of acoustic patterns and conscious vocal production” (page 103) 
This implies that “stimuli” are stored in the nervous system 1 The chapter entitled 
“Remedial Reading and General Semantics” makes no contribution to speech 
and voice correction 

The editor, as author, and several of his students, as co-authors, present a 
theory concerning the close relationship between chewing and the mechanics of 
speech They show how the chewing method may be utilized in the correction of 
stuttering and hyperrhinolalia and in the education of the singing voice ” Several 
chapters, such as the one on hearing rehabilitation, offer rather thorough outlines 
of procedures This chapter describes the program used m a government re- 
habilitation center It is well done Special attention should be called to the chap- 
ter “Voice Training After Laryngectomy ” This is an excellent piece of work and 
contains information seldom found m other publications Other chapters of equal 
merit are “Aphasia,” “The Education of the Deaf Child,” “Dyslalia” and “Dis- 


332 



BOOK REVIEWS 


333 


orders of Articulation Due to Gunshot Wounds of the Head and Neck in World 
War II ” The authors of these chapters present a sound approach and offer 
specific data and suggestions to the reader 

It is difficult to write a short review of a symposium type of book Although 
the book as a whole is disappointing, for reasons already mentioned, the reviewer 
hopes he has not done an injustice to those authors whose chapters can be recom- 
mended 


Practice of Allergy By Warren T Vaughan, M D Revised by J Harvey Black, 
MD Edition 2 Cloth Price, $15 Pp 1132, with 333 illustrations St Louis 
The C V Mosby Company, 1948 

The second edition of this popular work is timely As stated in the preface, 
considerable new material has appeared and much has been removed which has 
become unacceptable, owing to the changes and better interpretation of the newer 
facts and theories of allergy 

The book is extremely comprehensive and can serve as a one volume encyclo- 
pedia for the allergist Considerable space is devoted to the theories of the nature 
and the environmental influences of this disease Sufficient space is devoted to 
physiology and diagnosis Probably the most important phase of the book deals 
with pollens and pollinosis, methods of collection, and distribution throughout the 
United States The method of making extracts and the determination of proper 
dosage are given a great deal of space The chapter on food allergy is also ex- 
tensive and the diet lists are abundant Contact and physical allergy also receive 
considerable discussion 

Perhaps more space should have been devoted to the generalized evidences 
of allergy, such as migraine, gastrointestinal allergy, particularly that in children, 
Meniere’s disease and otorhinologic manifestations of allergy The chapter re- 
lating to otorhinologic allergy is extremely skeletonized and could be expounded 
in greater detail The bibliography is extensive, but the index has many important 
omissions and should receive a more careful revision 

In spite of this criticism, the book is well written, easily comprehended and 
printed on good paper Every allergist and general practitioner should have a 
copy of it on his desk 

Diseases of the Ear, Nose and Throat By William W Morrison, M D Pp 
772 New York Appleton-Crofts, Inc, 1948 

This book is one of the most outstanding contributions of its type m many 
years Intended for undergiaduate students and general practitioners, it should 
equally be of inestimable value to otolaryngologists 

It is simply written, and the text has been thoroughly digested, organized 
and masterfully presented It is up to date, and the modem material has been 
evaluated with mature and keen discrimination Obsolete theories and treatments 
are omitted Common diseases are stressed, and rare conditions 'are briefly but 
adequately 'described The text reflects sincerity, straightforwardness and many 
}ears of teaching and thought 

The book is a general comprehensive review of otolaryngology The first 
section emphasizes subjects of general importance, such as anesthesia, history and 
examination This is followed by an excellent section on modern drug therapy 
Each of the following sections is preceded by a brief anatomic review and m- 
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corporates a comprehensive discussion of the physiologic and pathologic aspects 
of the parts concerned Symptoms and signs of diseases are enumerated m the 
order of their importance Only specific treatments or those that have stood the 
test of time are presented 

There are no impressive colored prints, but the author’s diagrammatic draw- 
ings emphasize extremely effectively the points he wishes to explain or stress 
He does not attempt to describe detailed surgical procedures but suggests the 
basic principles 

There is an ingeniously arranged symptom and subject index consisting of 
60 pages One must agree with the comment m the foreword that “Morrison’s 
book will render conspicuous service m stimulating and stabilizing American oto- 
laryngology m the years ahead ” 
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HYDRODYNAMICS AND HEARING 

I The Operative Relief of Otosclerotic and Nonotosclerotic Deafness and its Relationship 
to a Hydrodynamic Hypothesis of Hearing, a Suggested Explanation for 
(a) the Intimate Association of the Organs of Boiance and the 
Organ of Hearing and for (b) the Function of the Incus 

OTTO POPPER, MB, ChB, FRCS (Edm ) 

JOHANNESBURG, UNION OF SOUTH AFRICA 

A I A HE DISCUSSION on hearing started foui hundred years ago and 
-*• the argument still continues It is therefore with some apprehension 
that any one attempting the reorganization and reorientation of ideas 
on this subject approaches such a task That operative procedures have 
restored hearing in various forms of deafness is now an accomplished 
fact, and whereas it may at one time have been permissible for theories 
of hearing to remain comfortable academic abstractions reserved foi 
physicists and physiologists, Lempert m the last decade has revolu- 
tionized the situation Once otologists are able to restore heai mg by 
operation it becomes essential for them to undei stand how the human 
being hears, and theories of hearing may no longei remain in the esoteric 
sphere 

It is my belief that otologic teaching must be revised and that the 
hydrodynamic hypothesis offers a satisfying explanation foi many 
phenomena m this complex function 

LEADING QUESTIONS 

What Is Meant by Hydi o dynamics ? — The hydi odynanuc conception 
of hearing postulates certain premises The stapes is a mobile member 
which seals the outer wall of the column of perilymph m the perilym- 
phatic sinus of the vestibule The elastic round window membrane seals 
the column of perilymph in the scala tympam These two columns of 
fluid are completely separated by a gallery — the lamina spiralis ossea 
with the attached basilar membrane These fluid columns communicate 
freely with each other at the apex of this gallery (helicotrema) They 
thus form a perfect hydrodynamic system — a continuous column of 
fluid, rigidly enclosed, with mobile sealed ends 

From the Department of Surgery, University of the Witwatersrand, Union of 
South Africa 

^ Read before the Section on Laryngology, Otology and Rhinology at the Ninety- 
e\ent Annual Session of the American Medical Association, Chicago, June 
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In a papei published elsewhere 1 I briefly indicated a hypothesis based 
on hydrodynamics to account for the improvement of hearing following 
fenestration in otosclerosis 

How Does Fenest) ation Restoi e Heating and Is Such Restoi ed 
Heating Notmal ?■ — In otosclerosis the stapes is gradually immobilized, 
the piocess beginning with limitation of movement and proceeding finally 
to absolute fixation, and m that event the stapes ceases to function as an 
escape valve There is mechanical resistance to pressure The perilymph 
is impeded Its vibiations are no longer allowed free play They are 
dammed back and dampened From these attenuated impulses the 
organ of Corti receives a con espondmgly weaker stimulus, and deafness 
is established, deafness due in the early phase of otosclerosis purely to 
the circumstance that a reduced stimulus is reaching a functionally 
perfect organ of Coiti The latter’s potential is unimpaired It is the 
stimulus that is at fault 

Clinical otosclerosis is not deafness but a breakdown of the hydio- 
dynamic cochlear system Stapedial fixation has converted the latter 
into a tube rigidly sealed at one end Deafness happens to be the pre- 
dominating symptom of this breakdown 

To restoi e hearing, a new escape valve, to remove the mechanical 
bamei, must be created to restore the hydrodynamic system and to 
reestablish mobility of the perilymph Fenestration achieves this — but 
this only, and no more The fixed stapes is by-passed and ignored 
Fenestration does not, and never can, restore normal hearing It can 
restore hearing to or above the serviceable level of the 30 decibel loss 
To promise normal hearing would imply restoration of the exquisite 
function of accommodation This is irretrievably lost, in any case, in 
otosclerosis 

The Stapes, the Penlymph and the Round Window Membtane - — 
What Is Then Piotectwe Role ? — It has already been shown how the 
mobile stapes b) accommodating the excursions of the perilymph is 
essential for the noimal perception of sound This accommodation must 
then be considered as its first function 

One must now consider what happens when the stapedius muscle 
contracts Lempeit has maintained that the function of the stapes is 
to protect the cochlea I would go much further The following argu- 
ment is intended to demonstrate that the stapedial apparatus not only 
directl} protects the organ of Corti from injury but guards the whole 
organism from the peril of surprise attack Should stimuli or noise be 
excessive and likely to injure the oigan, the stapes is able by muscular 

1 Popper, O Fenestration of the Lab\rinth, J Lanng & Otol 61 441-458 
( <\ug ) 1946 
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action (the stapedius muscle) to control and adjust excessive excursions 
of the perilymph or partially to immobilize it Contraction of the stape- 
dius muscle pulls the footplate of the stapes out of the oval window This 



Fig 1 — Mechanism of hearing The diagram illustrates schematica y 10 
positive phase of a sound wave acts on the round window membrane l ie 
brane bulges inward and the stapes hinges outward C indicates the cocn ea > > 

the semicircular canals, R, fenestra rotunda, O , fenestra ovale, o 1 , s ape 
tendon, EP , eminentia pyramidahs PC , processus cochleanformis , 1 M , v 
panic membrane , T T , tensor tympam , ET , eustachian tube , RAM, externa 
auditory meatus 


2 Sir Thomas Wnghtson has shown that the footplate actually hinges pos- 
teriorly and, therefore, contraction of the stapedius would pull the footplate out of 
the ot al window 

A hydrodynamic system acts equally well in reverse and for purposes of clarity 
in the schematic diagrams, contraction of the stapedius is shown to pull the footplate 
into the oval window 
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causes the elastic round window membrane to be drawn in at the oppo- 
site end of this hydrodynamic system The stapes acts as a dampei 
This dampening protects the organ of Corti from harmful stimulation — 
an active involuntary cochleostapedial reflex 



Fig 2 — Mechanism of protection against excessive sound The tympanic mem- 
brane is relaxed There is inward movement of the stapes, with a dampening effect 
on the perilymph to protect the organ of Corti against injury C T R and C S R 
indicate the cochleotympamc and the cochleostapedial reflex, respectively 

Two hundred years ago, Du Verney suggested an attractive theory 
that the two membranes (the drum and the round window membrane) 
b) varying their tension were capable of increasing the intensity of 
sounds or a selected portion of the sound spectrum 
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It is generally suggested that the ability of a musical ear to pick 
out instruments in a full orchestra is a central function Similarly an 
animal is able to pick out certain portions of a sound spectrum in order 
to protect itself against the peril of unexpected attack The devastating 
conclusion that the musical ear is a throwback, a form of atavism, is 
inescapable Bismaick of the treble voice and black heart, master of 



Fig 3 — Mechanism of selection The stapes is hinged inward The round 
window membrane is tensed outward The tympanic membrane is tensed by the 
tensor tjmpam tendon Thus a focusing on a selected portion of the sound spec- 
trum is achieved 

intrigue, forger of telegrams, to whom all music was an unpleasant 
form of noise, would rate high in an evolutionary sense 

The man that hath no music m himself, 

Nor is not moved with concord of sweet sounds, 

Is fit for treasons, stratagems and spoils. 

The motions of his spirit are dull as night, 

And his affections dark as Erebus , 

Let no such man be trusted — mark the music 

Shakespeare certainly had something there 
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Why Ate the Organs of Balance and the 0? gan of Hem mg so Inti- 
mately Related to One Anothei ? — Every worker in this field sooner or 
later comes up against the same impasse — to explain the connection 
between hearing and balance It seems to me that no compromise is pos- 
sible until this mystery is cleared up Embiyologists have demonstrated 
m no uncertain manner that philogenetically these organs belong together 
and have left it at that Physiologists and neurologists have diverted 
their energies m othei directions It is my hope that on the basis of 
applied mechanics and hydrodynamics this dark corner will be illu- 
minated 

When first confronted with the fact that the vestibular apparatus 
and the organ of hearing aie so closely related, one finds it difficult 
to understand why two such totally different organs having functions 
m no way related to each other are suspended m the same medium 
(perilymph), occupy a common site and share the same endolymph 
In the one case the interpretation of movement, duection and position, 
and in the other the interpretation of sound, is the function Yet they 
aie intimately connected by the common endolymph, the peiilymph and, 
above all, the cochlear duct, which is an outgrowth from the membranous 
sacs of the vestibular oigan Ever pursuing the utmost in economy, 
evolution has designed this contiguity It is necessary to search for a 
common denominator of the complex functions as represented by the 
semicircular canals with their ampullae, the utricle and the saccule 
which will correlate with properties peculiar to the spiral organ of 
Corti 

There seems only one fundamental basis foi a logical sequence of 
reasoning Each one of these organs is designed to measure the most 
infinitesimal differences of fluid pressuie due to movement The endo- 
lymph in the membranous canal by inertia momentum stimulates the 
receptive organs in the ampullae which intei pret movement m the 
three planes of space In the case of the utricle and the saccule, gravity 
bends the hair cells loaded with their otoliths m one or other direction, 
and thus they intei pret the position in space of the body at rest Infini- 
tesimal pressure effects determine the position of the body both m motion 
and at lest, and also give rise to protective postural reflexes In the 
case of the spiral organ of Corti the same principles apply, and it also 
responds to minute differences of fluid pressure due to movement 
Whereas the stimulus in the ampullae of the canals (inertia force) and 
m the utricle and the saccule (gravity) may be called a continuous 
pressure, in the case of the cochlear organ the pressure stimulus changes 
its magnitude and direction in a periodic manner In man the cochlea 
is able to interpret pressure periodicities varying from 16 to approxi- 
mate^ 30,000 cycles per second, which covers the human sound spec- 
trum A common denominator is thus established for the entire labyrinth 
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as the mtei preter of minute differences of pressure, continuous or 
periodic, and the contiguity of the organ of hearing and the organ of 
balance becomes comprehensible It will be noted that m the case of the 
vestibular apparatus it is the endolymph and not the perilymph that 
stimulates the ampullae or the sacs The perilymph acts merely as the 
suspensory medium for the membranous vestibular organ In the organ 
of healing, however, the perilymph is made use of for an entirely 
different purpose Here it acts as the transmitting medium for the 
sound impulses and the whole mechanical anangement of the cochlear 
apparatus is so adapted as to permit it to perform this function For 
such fiee movement to occur the receptive organ of Corti must be 
disposed m a suitable mechanical system to allow of the fluid reciprocal 
excursions around it Only a continuous tube each end of which has a 
freely mobile member will permit this — a hydrodynamic system The 
cochlea is such a hydrodynamic system It consists of two tubes, the 
scala tympam and the scala vestibuli, communicating at the apex (helico- 
trema) The column of perilymph is thus continuous The endolymph 
within the cochlear duct does not of itself initiate pressuie differences 
These are transmitted to it by the excursions of the perilymph 

A PERTINENT COMPARISON 

Before submitting a patient to the Smithwick operation, one would 
want to know, fust, why this procedure reduces blood pressure and, 
second, its scope and limitation In order to check exaggerated and 
absurd claims regarding improvements of hearing following fenestiation 
a similar attitude seems impel ative The question “How do we hear 7 ” 
can no longer remain a comfortable academic abstraction A con- 
troversy which began m the sixteenth century must therefore be revived 
and revised 

HOW MAN HEARS FUNCTION OF THE OSSICLES 

The fact that the three ossicles have always been referred to collec- 
tively as a “chain” is nothing short of a calamity The very term by 
subconscious association is an insistence that they act together as a 
link Whereas, in fact they have each an individual function and indeed 
are individually derived fiom different sources The malleus is devel- 
oped fiom Meckel’s cartilage The incus is derived fiom the quadrate 
cartilage, and the whole hyoid arch goes into the development of the 
stapes, which should have given otologists a clue of its enormous impor- 
tance That separate origins should indicate separate functions seems 
an inescapable conclusion, and yet search through current literature 
fails to illuminate these functions 

Stapes The functions of the stapes have already been considered 
(1) to accommodate excursions of the perilymph m hearing and (2) to 
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create differences of pressure between the two windows ( a ) for the 
protection of the oigan of Corti against mjuiy and ( b ) for the protec- 
tion of the whole organism 

Incus — Excuisions of the stapes are exquisitely adjusted by the 
tendon of the stapedius muscle, which is inserted into the neck of the 
capitulum above the relatively long cruia as these dip down to be 
attached to the footplate Nature aims at lightness, leverage and mechan- 
ical efficiency 

With this leverage the infinitesimal and equisitely delicate excur- 
sions of the stapes would be impossible to control if the capitulum were 
not kept in the same plane of movement The muscular force is applied 
relatively far away from the footplate Were the latter to cant or twist 



process of the incus is adapted to center and poise the capitulum of the stapes 

one way or the other, adjustments within such minute limits would 
be out of the question It is essential that the capitulum of the stapes 
be permitted to move only m one plane The lenticular process on the 
long crus of the incus insures this By its elastic attachment, it centers 
the capitulum of the stapes and limits its movement within that plane 
Clearly then, the radical mastoidectomy that indiscriminately lemoves 
this ossicle irreparably injures the mechanism of hearing The capitulum 
must remain delicately poised and centered 

Another function of the incus is to support the articular surface 
of the head of the malleus (see later paragraph) A third function 
must now be considered 

The incus, by its elastic attachment to the capitulum of the stapes, 
opposes the tonic action of the stapedius muscle No other balancing 
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mechanism exists which would pi event the stapedial footplate from 
being pulled out of the oval window This would dampen vibrations 
of the perilymph and cause deafness 

Clearly, unopposed action of the stadepius muscle is m the highest 
degree undesirable The sacrifice of a healthy incus is unthinkable 
Yet, using the gentlest manipulation and exercising the greatest possible 
care, the surgeon often sees this happen in the radical mastoidectomy 
The attachments of this ossicle are fragile 

To prevent irreparable permanent deafness when the incus has been 
lemoved and the stapes is mobile, contraction of the stapedial muscle 
must be prevented The surgeon must therefore divide the stapedial 
tendon — a labor of a few seconds — so that hearing is preserved 

It has been shown experimentally that the stapes will vibiate with 
twice or even three times the amplitude after the tendon has been cut 
The stapes is then free to accommodate perilymph excursions but 
is no longer capable of dampening the perilymph to protect the cochlea 
against injurious noise or to adjust the tension of the round window 
membrane to filtei out unwanted portions of the sound spectrum 
The functions of the incus may be summarized thus 

(1) To poise and center the capitulum of the stapes so that move- 
ment caused by contraction of its muscle will be restricted to 
a pi escribed orbit or plane 

(2) To oppose the tonus of the stapedius muscle and prevent the 
permanent deafness that would result if the footplate were 
pulled out of the oval window, with resultant dampening of 
the perilymph 

(3) To support the articular surface of the head of the malleus 
Malleus — The function of the malleus is obvious It adjusts the 

tension of the tympanic membrane by action of the tensor tympam 
muscle 

A SURGICAL CLASSIFICATION OF CASES CONFORMING WITH 
THE HYDRODYNAMIC HYPOTHESIS 

The foregoing pages, as indicated by the title, fonn only a part of 
the ‘Introduction to the Hydrodynamic Hypothesis ” Experimentation 
and lesearch are continuing Further communications will appear in 
due course when sufficient material has been collected Such material — 
especially results bearing on the operative restoration of healing m 
cases of hypotympanic deafness — should be available from all centers 
where the transtympanic approach is carried out 

The transtympanic approach described elsewhere m this issue is 
ideally suited for the clearing of the hypotympanum with minimal trauma 
A practical surgical classification suggests itself wdien operative measures 
are resorted to for the restoration of hearing m conformity with the 
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hydrodynamic hypothesis When the opening at the oval window end 
of the system is the cause of deafness, as in otosclerosis, the fixed stapes 
sealing the oval window, the condition, m this surgical classification, 
would be called (1) stapedial deafness , obstruction to sound reaching 
the round window region would be teimed (2) hypotympamc deafness, 
and to both of these groups must be added (3) meveisible deafness 
when irreversible changes in the cochlear organ indicate degeneration 



Fig 5 — Mechanism of sclerotic deafness The hydrodynamic system has been 
destroyed An inward excursion of the round window membrane is impossible 
The perilymph is static (An attractive hypothesis, as yet without anj experimental 
corroboration, suggests itself to account for paracusis willisiana The perilymph is 
now a “silent” pool in a closed sjstem Where both windows are mobile, the peri- 
lymph is in a constant state of movement or turbulence In order to produce any 
mo\ement of the static perilymph, the inertia of rest must be overcome, therefore, 
sound must be of sufficient amplitude to overcome such inertia and to have, in 
addition, sufficient reserve to excite the organ of Corti Where the perilymph is 
already in motion as it would be w'hen the otosclerotic patient is in surroundings 
where vibration is transmitted through the skeleton, a lesser stimulus would pos- 
siblj suffice, as the inertia of rest has been overcome by the external vibration ) 
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In this paper evidence has been led to support the view that the 
lound window is pait of the sound pathwa) It has fuither been shown 
that the deafness of otosclerosis is due to a breakdown of the hydro- 
dynamic system In otoscleiosis the sound stimulus is ineffective despite 
a clear sound path (the lound window) and an unimpaired organ of 
Corti The exit portion of the system is sealed Otosclerosis is not deaf- 
ness but a breakdown of the hydrodynamics in which deafness is the 
predominating symptom By creating an opening in the exit limb of 



Fig 6 — Restoration of hearing by fenestration With creation of an escape 
valve, the round window membrane bulges inward with the positive phase of the 
sound wa\e The detail at the upper right illustrates the effect of the Lempert 
cartilage stopple The cartilage, acting as an escape valve, prevents direct stimula- 
tion of the perilymph The elasticity or mobility of the cartilage accommodates 
peril) mph excursions There is normal entry of sound through the round window 

ibis system — fenestiation of the vestibule — the cochlear apparatus again 
functions as a hydrodynamic system, and hearing is restored 

CASES OF HYPOTYMPANIC DEAFNESS 

This is a vast group in which hearing by air conduction has become 
impaired m consequence mainly of chronic otorrhea and suppuration, 
t ie impairment being directly due to the accumulation of granulations 
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polyps, fibious tissue or hyperplastic processes which obhteiate the 
hypotympanum and the region of the round window A series of 
patients were operated on for chronic suppuration and deafness Each 
had a densely sclerosed mastoid process, and the infection was confined 
to the attic Bone conduction revealed that the organ of Corti was rela- 
tively unimpaired This established the coirectness of the assumption 
that the loss of healing was due to inability of sound to penetiate the 



Fig 7 — Transmission deafness The diagram shows a cushion of hyperplastic 
tissue, polypi or granulations in the region of the round window occurring with a 
tympanic defect The hydrodynamic system is unimpaired, but sound impulses 
cannot reach the round window membrane, the perilymph is static, therefore, these 
patients have paracusis as well as deafness 

cushion of tissue overlying the hypotympanum In this condition, 
unlike otosclerosis, the hydrodynamic system is intact and the stapes is 
mobile but the organ of Corti is isolated and inactive because the sound 
impulses are prevented from reaching it by the obstruction at the entry 
of this system Such a condition, therefore, lias been termed hypotym- 
pamc deafness 
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In 27 cases the transtympanic technic was employed to clear the 
attic and the hypotympanum The densely sclerosed mastoid process 
was left untouched, and the ossicles were preserved when possible When 
it was not possible to pieserve the incus, the stapedial tendon was 
divided (in 5 cases) In 7 cases the disease had involved the incus, 
its lenticular process had been destroyed and the capitulum of the stapes 
could not be identified With the transtympanic technic, exposure of the 
round window region presents no difficulties whatsoever In every one 
of these cases the hypotympanum was carefully cleared of every vestige 
of granulation, polyp or hyperplastic tissue until the fossula of the 
round window was completely exposed The entire attic was cleared of 
all infected bone right up to the tegmen tympam Great care was exer- 
cised to preserve the incus, whose function has alread) been indicated 
in this paper Eighty per cent of the patients exhibited a dry ear within 
three weeks The same percentage had an immediate postoperative 
hearing improvement that amounted almost to normal hearing This 
was spontaneously commented on by these patients and was a most 
gratifying result It must be remembered that in cases of chronic 
hypotympanum deafness the patient is accustomed to regard the ear 
as useless and the organ has been written off for years as functionless 
Any improvement that may result from the operation comes in the 
nature of a dramatic sui prise 

With the revision of conceptions of hearing, and more particularly 
with reference to the hydrodynamic hypothesis, the time may have 
.come when otologists will not longer regard the hearing m the “chronic 
ear” as “written off ” Much research and investigation still must be 
done before a standardized technic w ill crystallize In only 4 of the 
series of patients mentioned has this hearing improvement been main- 
tained Despite cessation of discharge, a gradual heaping up of tissue 
m the hypotympanum once again has obliterated the round window 
region, and with this the hearing has returned to the preoperative level 
Despite this meager result, it is my conviction that the day is not far 
off when with the concerted help of otologists all over the world a 
method will emerge which will effectually keep the hypotympanum 
clear Otology is on the threshold of such events 

In carrying out operative procedures on infected ears one should 
have due regard to the function of the ear The discharge, which is 
secondary, should remain secondary and be controlled With the devel- 
opment of equipment and with that which today exists enabling the 
microsurgery of the tympanum to be executed under perfect visual 
control, one may say that one’s first aim is that the ear shall hear 

The round window lies m a cul-de-sac surrounded by the following 
blind end extensions and protuberances the sinus posterior tympam, 
the ennnentia pyramidahs the sinus tympam, the cavum t)mpam, the 
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subiculum promontorn, the sulcus promontorn, the fossula fenestiae 
cochleae and the cellulae tympanicae Any infective condition of the 
middle ear may lead to partial or complete obliteration of this vital 
air space 

In acute otitis media, happily, adhesions aie raie, and resolution 
leaves this an space intact — and hearing unimpaired Not so the chronic 
conditions chronic otitis media suppuiativa, chronic otitis media non- 
suppurativa (chronic adhesive catarrh), osteitis, granulations, polypoid 
degeneration and cholesteatoma 

Radical mastoidectomy itself is largely mstiumental in destruction 
of hearing Operative trauma is followed by deposition of fibrous 



Fig 8 — Mechanism of eustachian deafness The dampening effects of positive 
and negative differences of pressure are shown Positive pressure in the tympanum 
pushes the round window membrane inward, whereas negative pressure pulls it 
outward In both cases dampening is produced, and the organ of hearing is thrown 
out of equilibrium, with resulting deafness This accounts for the sensation of 
deafness experienced both in ascending and m descending in airplane travel, when 
air pressure m the middle ear is not m equilibrium with outside air pressure The 
eustachian tube is closed 

tissue or granulations which obstruct the round window vestibule In 
the conventional fenestration operation, radical mastoidectomy is the 
prehmmaiy step When a hearing gam is not maintained after fenestia- 
tion despite a positive fistular sign and an open fenestra, I am convinced 
that the obstruction to sound transmission is fibrous or granulation 
tissue deposited in the round window cul-de-sac The surgeon has 
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relieved the stapedial deafness and has created hypotympanic deafness 
This area must, therefore, be treated with the greatest respect m the 
conventional fenestiation operation m which mastoidectomy precedes 
the actual fenestration stage 

In tianstympamc fenestration such interference of the hypotympanum 
does not arise The transtympamc operation is entirely supratympamc, 
and the mastoid is untouched To restore hearing m cases of hypo- 
tympanic deafness the piece of tissue, fibrous, polypoid or granulated, 
01 the thickened drum that forms the barrier at the round window must 
be removed 

Hypotympanic deafness may be defined as a condition m which 
sound of normal amplitude or intensity is incapable of penetrating this 
barrier to excite the perilymph adequately to elicit a cochlear response 

If the thick mechanical barrier to hearing could be removed and 
leplaced by thin epithelium, then it might be claimed that anothei vast 
gioup of persons suffering from deafness has been brought within the 
01 bit of operative relief In the wai on deafness, this must be the next 
objective Its conquest may be hastened by transtympamc surgery 

Prof George von Bekesy, research lecturer at Harvard University, director of 
the Institute of Experimental Physics, Budapest, Hungary, gave guidance and help 
in the drafting of this paper, and Prof M H Lurie, of Harvard University, con- 
tributed sound advice 

Fifth Floor, Lister Building 



TRANSTYMPANIC APPROACH AND FENESTRATION 

i! The Current Technic 

OTTO POPPER, MB, ChB, FRCS (Edm ) 

JOHANNESBURG, UNION OF SOUTH AFRICA 

T HIS WORK was first published some two years ago m Great 
Bntain and South Africa Since then the transtympamc approach 
has been accepted and adopted in various overseas centers This paper 
will endeavor to present in detail some refinements of technic 
Needless to say, in any progressive science nothing is really final, and 
further refinements are sure to be incorporated as and when an ever 
larger number of surgeons perform this logical procedure It becomes, 
however, increasingly necessary once more to state clearly the objec- 
tives and the scope of the transtympamc approach 

The transtympamc approach has nothing whatsoever to do with 
fenestration Fenestration happens to be a procedure for which this 
approach is eminently suitable As will be shown later in this address, 
the transtympamc approach is ideal for the performance of an attico- 
antrostomy when the mastoid process is sclerotic and the infection is 
confined to the attvcoantrotympamc region, as an alternative procedure 
to the radical mastoidectomy, endaural or postaural 

The Lempert fenestra nov-ovahs operation consists of two classic 
procedures, the Lempeit endaural mastoidectomy and, superimposed 
on it, the Lempert fenestration 

Transtympamc fenestration is also a dual procedure — the trans- 
tympamc approach follow ed by the Lempeit fenestration 

The Lempert endaural mastoidectomy is the ideal operation for 
chronic mastoiditis plus attic suppuration 

The transtympamc approach would supply perfect drainage of the 
atticoantral region only and is indicated when the mastoid process is 
sclerosed but uninfected 

Douglas C Carruthers, of Sidney Australia, who has consideiable 
experience both of the endaural and of the transtympamc operation states 

I am attracted to the transtympamc method because of its simplicity and 
because the access obtained is so much more direct than any other approach 
With regard to the results of fenestration where this approach is used, an 

From the Department of Surgery, University of the Witwatersrand 
Read before the Section on Laryngology, Otology and Rhinology of the 
American Medical Association, Chicago June 23, 1948 
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improvement of hearing comparable with that of any other method can be 
achieved by the transtympamc approach I would stipulate, however, that 
much as one may have operated by other methods, an attempt at a new approach 
is not always easy Just as otologic surgeons have had to prepare themselves 
for the endaural method by assiduous and oft repeated cadaver practice, so they 
must do this again before it is reasonable to expect that they will correctly' 
assess the new method The surgeon who will just tiy the tianstympamc 
approach once or twice, and be turned back by its little difficulties rather than 
master them, will, I am sure, deprive himself of much of the pleasure w'hich 
comes of being able to orientate oneself to a new' surgical environment I still 
operate by both Lempert’s and Popper’s approach, and I have many technical 
points w'lnch are my own I am not prepared to say yet that one method is 
entirely better than the other The mam significance of Dr Popper’s work, as 
I see it, is that he has devised a simple and practicable anterior transmeatal 
approach to the posterior portion of the tympanum, the aditus and the vestibulo- 
ampullary area As such, I am sure that it will be of lasting use in otologic 
surgery 1 

Only after assiduous cadaver practice will the surgeon be capable of deciding 
this issue for himself Revisions are difficult with this approach, and the Lem- 
pert procedure is recommended When fenestration is to be performed in the 
presence of a sclerotic mastoid process or an abnormal lateral sinus, the 
transtympamc approach seems the method of choice 

The transtympamc approach was devised some five years ago 
The objective was to provide the more direct, as well as the widest, 
exposure of the attic region, aditus and antrum When one goes 
over m one’s mind what constitutes the mam indication for radical 
mastoidectomy, it seems fair to say that the answer is chronic sup- 
puration of the attic Another observation that cannot have escaped 
any one is that most chronically discharging ears, probably 90 per 
cent, exhibit dense sclerosis of the mastoid process on roentgen examina- 
tion This deposition of bone is nature’s method of reacting to an infec- 
tive process — her attempt to prevent its extension Why, then, when 
the infection is limited to the attic space, does the surgeon as a matter 
of routine reopen the sclerotic mastoid ? The reason is that he is 
required to create a tunnel which will lead to the attic — or, m other 
words, he does a radical mastoidectomy, either modified or varied to 
suit his individual taste, m order to make the attic space communicate 
with the external auditory meatus The bone thus exposed is prone 
to a low grade reinfection, and although the surgeon has drained the 

1 The Lempert technic gives magnificent exposure as well as entry and 
maneuvering space, and no surgeon not thoroughly familiar with this technic 
should attempt the transtympamc approach with its new' orientation and environ- 
ment With proper equipment, experienced surgeons will have not the slightest 
difficulty in carrying out the less traumatic transtympamc operation for adequate 
exposure of the attic, the antrum and the site of fenestration, but entry and 
maneuvering space are admittedly' not so wude This is not too high a price to 
pa\ to preserve the mastoid process 
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suppurative focus in the attic, he is too fiequently faced with a trouble- 
some and often stubborn postoperative otorrhea 

To be able to gam wide exposure of this region without travel smg 
the mastoid process seems imperative, and this is amply achieved by 
the transtympamc approach Needless to say, when the mastoid process 
is not sclerotic, mere drainage of the attic is insufficient, and it may 
be necessary to do a postaural or an endaural exenteration of the infected 
mastoid cells m addition to the drainage of the epitjmpanum 01 attic 
The great virtue of the transtympamc operation is the pieservation 
of the skin of the meatus The meatus is the corridor already beautifully 
lined with skin, which remains undisturbed 

The advantages of the transtympamc approach -whether used for 
drainage of the atticoantral region or for fenestration may be briefly 
summarized 1 It is a direct frontal attack on the atticoantral region — 
the ideal fenestration site 2 The mastoid process is untouched 3 
The site of fenestration lies square on, and by working from this anterior 
point of vantage a laiger fenestration can be achieved 4 The mem- 
branous labyrinth is seen to better advantage through the operating 
microscope 5 Trauma and postoperative otorrhea are minimal 6 
The field is bloodless 7 The operating time is reduced 8 The tym- 
panomeatal flap is fashioned right at the outset of the operation, before 
any burrs are used and bone dust and particles created The flap 
is immediately tucked away safely under the ledge of the tympanic 
plate Its osteal surface is covered with a piotective piece of gutta- 
percha, and the entire space under the ledge of the tympanic plate is 
packed off with cotton wool pellets The flap can then be forgotten, safe 
from trauma and fouling by bone dust to the end of the operation 
The fact that this flap can be fashioned so easily and within a few 
minutes has evoked much favorable comment This feature alone, it 
is claimed, would determine the permanent position of the transtympamc 
approach in operative otology It might be useful to mention at this 
juncture that the t) mpanomeatal flap can be fashioned in any way 
the surgeon desires In the fenestration procedure it must hinge from 
the annulus tympanicus at the upper border of the tympanic membrane 
In atticoantrostomy it should preferably hinge from an outer portion 
of the canal This flexibility will be greatly appreciated by surgeons 
familiar with this type of surgery Using the transtympamc approach, 
one does not find it necessary to remove the head of the malleus, and 
reports from other workers, including Shambaugh, Juers, Tato and 
Lund have confirmed that postoperative results are thereby in no way 
prejudiced 

POSITION or THE PATIENT 

Custom dies hard For over half a century every aural surgeon 
has been taught to approach any structure of the ear through the mas- 
toid process and, accordingly he operates from the back It is not sur- 
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prising, therefore, that man) suigeons have attempted to do the tians- 
tympanic operation from the back despite explicit instructions to the 
contrary I have heard numerous protests that the large exposure of 
attic and cleai landmarks that I described were unattainable and that 
the operation was found most difficult and access restricted In the 
case of every single one of these protests it transpired that the surgeon 
attempted this operation by standing behind the patient m the con- 
ventional manner It must, therefore, again be repeated and emphasized 
that the surgeon operates from the fiont, the patient faces him with 
the eai to be operated on uppermost, and it is essential that these 1 da- 
tive positions of the patient and the surgeon be maintained from start 
to finish The laison d’etie of the transtympanic operation is that it is 
a frontal attack It is impossible to carry out this technic from the 
back 

ILLUMINATION STEREOSCOPY AND MAGNIFICATION 

In a previous publication the importance of stereoscopic illumination 
and of magnification was stressed, and it was explained why competent 
headgear incorporating perfect beam illumination and stereoscopy, and 
adequate magnification, was so essential With the wider exposure 
in this final technic the conventional Lempert equipment may be used 
I nevertheless favor the prismatic headgear 2 The advantage of hav- 
ing an intense beam of light near the same plane as the optical axes 
must be experienced to be appreciated 3 


CASE RESULTS 

With every improvement in technic the improvement in the results 
to date has been most striking Simson-Hall recorded that of a series 
of 200 cases, only half were suitable for analysis This has also been 
my experience m a smaller numbei of cases Changes of technic, 


2 Popper, O Fenestration of Labyrinth II Transtympanic Fenestration, 

1 Laryng & Otol 61 441-458 (Aug) 1946 

3 During a recent visit to the United States at the invitation of the American 
Medical Association the author had lengthy conferences with leading manu- 
facturers of optical equipment When this headgear eventually becomes available, 
the features stressed will be incorporated, that is, light beam near the optical 
axis, very short mterpupillary distance at the objective surfaces of the prisms 
insuring constant and perfect stereoscopy , two stage magnification from 1 5 to 

2 up to 3 and 3 5 The surgeon will wear this headgear from beginning to end 
of operation without interchanging and will be able to use one or other of the 
magnifications at any stage of the operation by moving a sterilized lever This 
headgear would be equally useful to ophthalmic surgeons A working distance 
of between 9 and 11 inches (23 and 28 cm) using the Galilean svstem of 
magnification is the aim The makers will supply this headgear in a suitable 
case with a sturdy lock Correction for the surgeon’s error of refraction will 
be incorporated, so that he will not be required to wear spectacles This banishes 
the nuisance of fogging 
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inadequate follow-up (a great handicap in a laige countiy such as 
South Africa, where huge distances separate sparsely populated com- 
munities), poor selection, inadequate equipment, cases early in the series 
and cases too recent for appraisal account for the omissions which reduce 
the number to less than half Fenestration has restored healing to or 
above the 30 decibel level, with healing gams of from 12 to 25 decibels 



Tig 1 — Stage 1 In A an excursion is made into the fascial plane of the 
temporomandibular fossa In B the tympanic plate is exposed 

for the frequencies 512, 1,024 and 2,048 cycles per second in 74 per 
cent of cases which would be regarded as of class A This improvement 
has been maintained on an average for about one year, and a review 
at a later period \\ ill demonstrate whether or not the result is permanent 
In other cases m this series there was recorded a gam of less than 10 
decibels, and this did not bring the hearing level to the 30 decibel line 
In still other cases, with heanng gams m some instances of 30 or more 
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decibels, the impiovement was lost, and the hearing sank to the pre- 
operative level In all cases the audiogiams weie made m an external 
center I am auare that this recoid may not be impiessive when 



% 2 — Stage 2 In A the inferior and superior edge of the meatal cartilage 
ls bein 2 detached In B the free edge of the cartilage is being e\ erted 

compared with some that have been published, and it is my hope that 
"!th more experience and many other surgeons now using the trans- 
t} mpanic approach, those records of achievement t\ ill be equaled In 
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one case hearing was destioyed because of detachment of the flap 
In another the facial nerve was injured In this case the fenestration 
was too near the facial canal and had encroached on the upper surface 



Fjg 3 — The alternative endaural incision A, first incision at 12 o’clock , B, 
retraction, C, second incision made during retraction, D, both incisions undis- 
torted (without retraction) , E, posterior L flap and anterior flap retracted to 
expose the bony meatus, the mastoid cortex and the root of the zygoma F, same 
as nbo\e plus t> mpanomeatal flap incisions 


of the canal, tearing the blood vessel which is constantly found at this 
level of the canal W hen one is performing fenestration, all such 
hazards must be kept m mind, and although the final technic virtually 
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banishes them, the patient must in ever) instance be fully enlightened 
It is my practice to explain these hazards in detail to the patient and to 
insist on his signing a statement that the hazards hate been explained 
to hnn and that he has undei stood them 

The technic about to be described is piacticed with great success 
notablj b\ Lund and Aubry, whose statistics of successful results in 
class A cases compare favorably with results elsewhere They hate 
to then credit a verj much largei numbei of cases than it would be 
possible to collect and present in a country w ith such a small population 
as South Africa, and it is on the results ot such oveiseas workers 
rather than on my own tvork that the final evaluation of the transit m- 
panic operation will rest 



Lg 4 — Stage 3 In A the tympanic membrane is seen lying at the bottom 
of the external auditory meatus " In B the tympanomeatal flap is mapped out 

ANESTHESIA 

Any of the conventional methods of inducing local or general anesthesia mat 
be employed In the case of the latter, howeter, the anesthetist is to be 
instructed to avoid congestion The choice of anesthetic is therefore largelj 
a matter of the surgeon’s preference 1 have operated recenth in South America 
with the patient under local anesthesia and found it entirely adequate 

PREPARATION OT PATIENT 

It is preferable to admit the patient to the hospital at least thn ty -six hours before 
the operation, and one may administer sulfadiazine during this period The ear 
to be operated on is prepared m the usual way The position of the patient has 
een stressed, the surgeon operates from the front with the patient’s face 
mected toward him If, theiefore, the right ear is to be operated on, the head 
fests on the left side, preferably inclined somewhat downward 
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THE FINAL TECHNIC 

Stage 1 — The Tcmpoi omandibular Fossa Is Entered and the Tympanic Plate 
Exposed — In the first stage of this operation one makes an excursion into the 
temporomandibular fossa in the fascial plane immediately contiguous with the 
cartilage of the tragus and of the external auditory meatus This area is infil- 
trated with a 1 per cent procaine hydrochloride solution containing 8 drops of 
epinephrine hydrochloride solution to the ounce The first puncture is made 
about 1 cm m front of the tragus, the point of the needle being directed 
backward toward the cartilage of the tragus but only up to and not through 
the cartilage The needle is withdrawn slightly and the fluid injected By 
directing the needle through this one puncture upward, downward and inward 
and continuing the injection at each stage, this entire space is infiltrated By 
careful manipulation, hugging the cartilage, one is generally able to get the 
point of the needle onto the tympanic plate, where further infiltration proceeds 



Fig 5 — Realistic illustration of the outlining of the tynipanomeatal flap 

It might be mentioned at this stage that the temporomandibular articulation 
is remote and that throughout this operation there is not the slightest risk of 
injuring it Not a single symptom referable to this region has been encountered 
in over 100 cases The articulation is 13 mm from the external auditory meatus! 
The first stage of this operation is illustrated in figure 1 

An incision running from the lobule to the helix approximately 1 cm m 
front of the tragus and about 3 cm in length is made, with the blade of the knife 
being directed toward the cartilage of the tragus The blade must not go through 
the cartilage, it must go only up to it The edges of the incision are separated 
with an ordinary mastoid retractor, and bleeding points are secured This first 
stage embraces exposure of the tvmpamc plate The cartilage of the tragus is 
defined in the posterior part of the field now exposed and, with the blunt handle 
of the knife, cleared as far down as the tympanic plate Occasionally, small 
fibers anchoring the perichondrium to the or erlying fascia are snipped with 
ophthalmic scissors It will be noted that a sharp angle is present in the car- 
tilage of the tragus where it dips backward to become the cartilage of the 
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external auditory meatus When this region has been cleared, it is adusable 
to remove the retractor and reinsert it so that the blades engage below this 
angulation Again careful blunt dissection is carried out toward the meatal 
cartilage in all directions, that is to say, from below upwmrd and also superiorlj 
V'here the tongue of meatal cartilage becomes attached to the superior bony 
wall of the meatus The latter point is of great importance It is one of the 
modifications in this new' technic to detach the meatal cartilage both from the 
tympanic plate and from its attachment to the superior bony meatus This 
insures the eventual magnificent exposure of the tympanic field Blunt dissec- 
tion is proceeded with until the edge of the tympanic plate is felt on the dis- 
sector or a probe The dissector sweeps from below' upwaid and from before 
backward so as to free the entire meatal cartilage “\fter removing and rein- 
serting the retractor somewhat deeper, the entire tympanic plate is exposed to 
view' and the first stage of the operation has been completed 



Fig 6- — Stage 4 The tympanomeatal flap is reflected and safely stowed 
under the ledge of the tympanic plate (The diagrammatic illustration of 
stage 4 is continued in figure 9 ) 


If careful and gentle manipulation is used, there will be no bleeding It is 
important not to dissect anterior to the tympanic plate more than is absolutely 
necessary for its exposure, as in this region small veins may be encountered 
which may prove troublesome Should this happen, a tiny strip of ribbon gauze 
soaked with a solution of epinephrine hydrochloride or with thrombin wull 
control it instantly It is advisable in that circumstance to anchor such a sw'ab 
suitably, otherwise the sw'ab is almost certain to be forgotten at the end of the 
operation 


The first stage of this operation is easy With care and proper infiltration, 
it is bloodless It is essential to clear the entire meatal cartilage both anteriorly 
dowm to the tympanic plate and superiorly to its attachment to the bony meatus 


Stage 2— The Meatal Caitilage Is Detached and the Bony Meatus and the 
ympanic Membiane Aic Exposed (fig 2) — In this stage the meatal cartilage is 
carefully separated irom its attachments, medially and superiorly The cartilage 
Js attached to the posterior edge of the tympanic plate With a sharp-pointed 
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scalpel it is detached from below upwaid in a bevel-like manner Note that the 
term “detached” is used, indicating that the cartilage is not incised From the 
upper point of this detachment, the knife is swept outward to detach the meatal 
cartilage fiom the superior portion of the bony meatus 4 Another point to be 
obseived is that the knife must not cut the opposite side or the skm that is on 
the posterior portion of the auditory meatus The tip must be allowed only to 
just perforate The incision that detaches the cartilaginous tongue is there- 
fore somewhat L shaped The next maneuver in this stage is a major point 
m the final technic which makes the wide exposure of the next stage possible 
The retractor is removed A piece of gauze is inserted into the meatus and 
identified with a Killian speculum in the gap between the now free cartilage 
and the edge of the tympanic plate and bony meatus The gauze is then drawn 
out from below upward through this gap, and the free edge is thus everted 
between the slings of this gauze and pulled outwaid and backwaid The retrac- 
tor is now reinserted in the following manner The everted edge of the meatal 



Fig 7 — Realistic illustration of the reflection of the flap 


cartilage is engaged in the jaws of the retractor, and the latter is opened up 
The tympanic membrane and the bony portion of the external auditory meatus 
are clearly and widely exposed 4a 

4 An endaural incision of the skin down to bone of the bony meatus at 12 
o’clock assists in accurate separation 

4a An almost equally wide exposure can be achieved by an endaural incision 
running from 12 o’clock at the superior edge of the tympanic plate within the 
meatus outward to a point in front of the anterior convexity of the helix between 
the latter and the tragus, and a second incision across the superior bony meatus 
(fig 3) The soft tissues are retracted Possible objections are (1) The 
circumferential integrity of the external auditory meatus is destroyed , (2) 

as the external auditory meatus is not widened at the expense of the mastoid 
process posteriorly in the transtympamc procedure, postoperative meatal stenosis 
would therefore be more serious than if mastoidectomy had been done, (3) 
alterations of shape in the cant} of the meatus may lead to disturbances ot 
resonance w ithin this cavity , (4) the antetragal incision is easier, gn es better 
exposure and avoids the massive displacement of soft tissues necessary with the 
endaural incision , 
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The transtympanic approach was originally performed through an endaural 
incision, but the antetragal exposure described was considered to be superior 
The cosmetic result is superb The linear incision line is generally invisible at 
the end of the first week However, many surgeons perform the transtympanic 
operation with an endaural incision and presumably consider that incision superior 
It, after retraction, it is found that the bony meatus is so narrow that 
only the posterior portion of the tympanic membrane is visible and the handle 
of the malleus is hidden by the projecting edge oi the tympanic plate, the lattei 
may be taken down This is rarely necessary 

Method The skin from the antenor surface of the tympanic plate is reflected 
backward, and with a small-bladed, goose-necked rongeur the protuberant portion 



big 8 — Realistic illustration of the exposure of the notch of Rivinus, the 
th CU n tym P anicus and the tympanic contents (the long process of the incus, 
e chorda tympani, the stapedial tendon, the eminentia pyramidalis, the upper 
' £ e °f the fossula of the round window) 


of the tympanic plate is nibbled down The skin is then applied to this surface 
t will be found that little removal is necessary to expose the handle of the 
malleus to view 


the TACE ^ Tl ,c Tympanomcatal Flap Is Mapped Out (figs 4 and S) — When 
Js e ^ retractor has been spread, the next landmark is beautifully piesented It 
Ihe 6 t ' mpanic mern brane, lying squarely at the bottom of the auditory' meatus 
from ll . mi ' anomeat al flap must now be mapped out If the purpose is to pioceed 
u Pper T ° Peratl0n to fenestration, then obviously the flap must lunge at the 
e ge of the tympanic membrane as illustrated in figure 5 
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scalpel it is detached from below upward in a bevel-like manner Note that the 
term “detached” is used, indicating that the cartilage is not incised From the 
ipper point of this detachment, the knife is swept outward to detach the meatal 
cartilage from the superior portion of the bony meatus 4 Another point to be 
obsened is that the knife must not cut the opposite side or the skin that is on 
the posterior portion of the auditory meatus The tip must be allow'ed only to 
just perforate The incision that detaches the cartilaginous tongue is there- 
fore somewhat L shaped The next maneuver in this stage is a major point 
m the final technic which makes the wide exposure of the next stage possible 
The letractor is removed A piece of gauze is inserted into the meatus and 
identified with a Killian speculum in the gap between the now free cartilage 
and the edge of the tympanic plate and bony meatus The gauze is then drawn 
out from below' upward through this gap, and the free edge is thus everted 
between the slings of this gauze and pulled outward and backw'aid The retrac- 
tor is now' reinserted in the following manner The everted edge of the meatal 



F lg 7 — Realistic illustration of the reflection of the flap 


cartilage is engaged in the jaws of the retractor, and the latter is opened up 
The tympanic membrane and the bony portion of the external auditory meatus 
are clearly and widely exposed 4a 

4 An endaural incision of the skin dowm to bone of the bony meatus at 12 
o’clock assists in accurate separation 

4a An almost equally wide exposure can be achieved bv an endaural incision 
running from 12 o’clock at the superior edge of the tympanic plate within the 
meatus outward to a point in front of the anterior convexitv of the helix between 
the latter and the tragus, and a second incision across the superior bony meatus 
(fig 3) The soft tissues are retracted Possible objections are (1) The 
circumferential integrity of the external auditory meatus is destroved, (2) 
as the external auditory meatus is not widened at the expense of the mastoid 
process posteriorly in the transtympanic procedure, postoperative meatal stenosis 
would therefore be more serious than if mastoidectomy had been done, (3) 
alterations of shape in the cavity of the meatus mav lead to disturbances ot 
resonance within this cavity, (4) the antetragal incision is easier, gnes better 
exposure and a\oids the massive displacement of soft tissues necessary with the 
endaural incision , 
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The transtympamc approach was originally performed through an endaural 
incision, but the antetragal exposure described was considered to be superior 
The cosmetic result is superb The linear incision line is generally invisible at 
the end of the first week However, many surgeons perform the transtympamc 
operation with an endaural incision and presumably consider that incision superioi 
It, after retraction, it is found that the bony meatus is so narrow that 
only the posterior portion of the tympanic membrane is visible and the handle 
of the malleus is hidden by the projecting edge oi the tympanic plate, the lattei 
may be taken down This is laiely necessary 

Method The skin from the anterior surface of the tympanic plate is l effected 
backward, and with a small-bladed, goose-necked rongeur the protuberant portion 



Fig 8 — Realistic illustration of the exposure of the notch of Rivinus, the 
sulcus tympamcus and the tympanic contents (the long process of the incus, 
the chorda tympam, the stapedial tendon, the eminentia pyramidalis, the upper 
edge of the fossula of the round window) 

of the tympanic plate is nibbled down The skin is then applied to this surlace 
It will be found that little removal is necessary to expose the handle of the 
malleus to view 

Stage 3 — Tin, Tympanomcatal Flap Is Mapped Out (figs 4 and 5) — When 
the ictractor has been spread, the next landmark is beautifully piesented It 
is the tympanic membiane, lying squarely at the bottom of the auditor} meatus 
The tvmpanomeatal flap must now r be mapped out If the purpose is to proceed 
from this operation to fenestration, then obnously the flap must lunge at the 
upper edge ot the Umpanic membrane as illustrated m figure 5 






362 


ARCHIVES OF OTOLARYNGOLOGY 


If, however, an atticoantrostomy is being done, for which the transtympamc 
approach provides excellent exposure, the flap must hinge fiom the outer or 
opposite end and be detached from the sulcus tympanicus 

Mapping of the Flap for Fenestration It is unnecessaiy to infiltrate the 
integument prior to making the incisions for the flap Indeed, it is inadvisable 
to do so, as no bleeding is encountered Infiltration tends to macerate and 
devitalize the thin skin encountered in this region A plug of cotton wool 
soaked in epinephrine solution U S P is gently packed into this region and 
left in situ for about one minute The upper incision should not be too far 
awav, always consistent of course with sufficient length to afford adequate cover 
for the eventual fenestra This incision, therefore, is made to sweep across 
the auditory meatus from before backward to encircle approximately the upper 
half of the bony meatus The incision is made down to bone with a sharp- 
pointed, small-bladed scalpel The distance of this incision from the tympanic 
membrane is about 15 mm, or at the superior and outer edge of the tjmpanic 



Fig 9 — Stage 4 continued To protect the flap from injury and fouling by 
bone dust, rubber tissue (A) and cotton wool pellets (B) are packed over it 

plate After the cotton wool plug soaked with epinephrine solution U S P 
has been removed, the next two incisions, which complete the flap, are made 
Anterior Incision The handle of the malleus is identified and serves as a guide 
for the direction of this incision The incision is made in line with the handle from 
the edge of the tympanic membrane at the sulcus tympanicus and runs outward 
to meet the upper or outer incision already described 

Posterior Incision This runs parallel to the anterior incision and at a 
tangent to the posterior curve of the drum and outward to meet the outer or 
upper incision Needless to say, both anterior and posterioi incisions are down 
to bone No doubt many surgeons practicing this technic have their own par- 
ticular preferences and may modify this procedure according to their taste 
The main point, how ever, is that in this region the shm is beautifully thin and 
pliable and requires no subsequent thinning down or other manipulation It 
mar be added that stages 1, 2 and 3 take longer to describe than to execute, but 
rigid attention to detail is imperative The instrumentation is extremely simple, 
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and ordinary ophthalmic gear has been found most suitable The ophthalmic 
forceps, curet and scissors and scoop are most useful The> are short, slender 
and delicate 

Stage 4 — The Tympanomeatal Flap Is Reflected and Stoivcd Safely Where It 
Is Protected from Injury and Fording by Bone Dust (figs 6 to 8) — With a sharp- 
bladed knife, occasionally assisted b> an ophthalmic curet and ophthalmic scis- 
sors, and dental pellets, the skin bounded by the incisions is now reflected from 
its bony bed A sharp-bladed knife is used to evert the upper or outer edge 
The blade of this knife is directed toward the bone Owung to a suture m the 
temporal bone in this region, one often finds anchoring fibers firmly holding 
the skin down, and blunt dissection might result in tearing By using an ophthal- 
mic curet gently and occasionally small pellets of cotton wool soaked in epineph- 
rine solution U S P , such fibers are easily exposed and snipped through 
with ophthalmic scissors The skin is folded over as reflection proceeds right 



Fig 10 — Stage 5 A perforation is made into the attic space (The dia- 
grammatic illustration of stage 5 is continued in figure 13 ) 

dowm to the sulcus tympameus At this point, an obturator membrane the lin- 
ing membrane of the middle ear, attaches the annulus tympameus to the sulcus 
tympameus With a Lempert small-bladed separator this membrane is detached 
and the notch of Rivinus and the low'er edge of the sulcus tympameus exposed 
Through this gap the chorda tympam will already hare been seen, as well as 
the long process of the incus and the stapedial tendon, the eminentia pyramidahs 
and the upper edge of the fossula of the round window The flap is now care- 
fully folded over the upper part of the tympanic membrane with which it is 
continuous It is now tucked underneath the ledge ot the tympanic plate To 
protect this flap further, a small piece of rubber tissue is placed over it, and, 
for good measure, on top of the rubber tissue small pellets of cotton w 7 ool are 
packed These pellets are moistened and gentlj compressed, so as not to tear 
the underljmg membrane, and the w'hole tympanic space below the sulcus is 
thus hidden The flap is now safely stowed and forgotten until the ver\ 
end of this operation This fourth stage of the operation occupies but a few 
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minutes and piesents no difficulties whatsoever From now onward the entire 
procedure is supratympamc 

Stage 5 — The Outei Attic Wall Is Removed (figs 10 to 13) — Professor Tato, 
of Buenos Aires, Argentina, performs this stage ot the operation with very small 
chisels and a small mallet, swiftly and unerringly My own preference is to use 
a diamond drill to perforate the outer attic wall at a point where the sulcus 
typmameus and the edge of the anterior incision form an angle 

Instruments The cable arm dental machine seems more efficient and flexible 
than the belt-driven type A belt must be covered by sterile cloths , chafing and 
wear are excessive The speed of the belt type machine is lower than that of 
the cable-driven type Diamond burrs operate best at high speeds The cut 
can be controlled to the minutest fraction of a millimeter at such speeds Some 
workers assert that the ubration of the cable tvpe machine disturbs them Such 
vibrations do not occui in the better class equipment even when this is operat- 



Fig 11 — Realistic illustration of the perforation of the attic wall This 
and figures 12 and 16 show the flap unprotected so as to emphasize its relationship 
Note the crura of the stapes 


ing at the highest speeds To be able to clean the cable arm with rectified 
spirit and then to enclose the whole length of it in a sterile sausage of linen 
gives one a feeling of comforting tranquility in the operating theater An 
operating speed of over 3,000 resolutions per minute is desirable when one is 
using diamond burrs It must be remembered that a cable arm has a spring 
wrist at its end and that this should not be flexed unduly The engine, there- 
fore, should be suspended in the direction of the head of the patient and at 
such distance and such height that the contra-angle hand piece, presently to be 
described, is always in line with the cable arm of the engine Should the wrist 
spring be damaged during the operation, it can be replaced by a spare wrist 
which, of course, is alwavs available in a matter of seconds The standard den- 
tal contra-angle hand piece is certain to win approval Surgeons accustomed 
to this advanced form of operative work will fin! that the short contra-angle 
hand piece affords much better visual control The contra-angle hand piece 
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should be of the shp -011 joint type and the corresponding fitting on the cable arm 
of the dental machine must be selected This is standard equipment which can 
be supplied from the stock of any dental depot Standard long dental diamond 
burrs are used Long burrs are not designed to be used rvith the contra- 
angle hand riece, the ends of these burr shafts have to be specially flattened and 
grooved to fit the instrument Any dental mechanic is able to do this in a few 
minutes The length of these burrs must be sufficient to reach the field A 
sleeve or bushing to prevent “whip” is also special equipment It is best to 
assume that the instrumentation of this work is not common knowledge and to 
describe what is used in detail No apology is needed, theiefore, for this lengthy 
digression Only four types of diamond burrs are used — a cylinder, a sphere, a 
disk and a cone The diamond burr may be described as a perfect surgical 
instrument Its cut can be controlled within the smallest fraction of a milli- 
meter, it never wears out, no pressure is needed — in fact, is undesirable, it 
fragments the endosteum so that portions of the endosteal membrane come aw'ay 



Fig 12 — Realistic illustration of the removal of the attic wall 


with such fragments and the fistula requires a ninimal amount of intervention 
to remove endosteal membrane 5 

With the diamond cylinder placed in the angle formed between the sulcus 
tympanicus and the anterior incision of the flap, the next step is to drill an 
opening into the attic The end of the diamond burr is placed at this location 
The foot switch operating the dental machine is depiessed and a socket formed 
in the outer attic wall The foot switch is released, the held is flooded and irri- 
gated with a penicillin solution, and aspiration is carried on until every vestige 
of bone dust is remov ed Under no circumstances w hatsoev er may a rotating 
burr be introduced or removed from the field while it is in motion, and the 

5 The diamond burrs referred to are made for me by the B L Dental 
Corporation, Long Island, N Y (cylinder nos 225 and 232, sphere nos 223 and 
-6, disk no 236, and cone no 229) I am in touch with this firm to supply 
t is equipment already modified to fit conti a-angle hand pieces, and these dia- 
mond burrs should be available by the tune this paper is published The shafts 
are iy A inches (about 6 cm ) long* 
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surgeon should practice until this sequence of placing the burr, depressing the 
switch, releasing the switch, and removing the stationary burr becomes a reflex 
This reflex is swiftly acquired and will banish mental strain The diamond 
cylinder is replaced in the socket it has created and allowed to rotate at maximum 
speed for ten seconds without any but the gentlest pressure being used Again the 
field is cleansed after withdrawal of the burr, and this process is repeated until 
the attic is perforated The surgeon feels a slight “give” as the tip of the diamond 
cylinder sinks into the attic space, and, as only the slightest pressure has been 
used, there is not the remotest danger of any injury being done to the attic 
structures After the field has been thoroughly cleansed, the body of the incus 
will be visible through the perforation 

The smallest size Lempert curet (0000) is now introduced into this opening, 
and, with the scoop facing the surgeon, the bony bridge between this opening 



Fig 13 — Stage 5 continued In A, after perforation of the attic wall, the 
body of the incus is exposed and the incudomalleolar articulation becomes visible 
In B the opening is enlarged, and the upper part of the fenestration site is visible 
In C the entire incus is exposed, with the facial nerve appearing below the 
short process of the incus 

and the free lower edge of the attic wall is fractured outward The curet is 
reinserted, and this procedure is repeated until the entire incus is exposed, the 
bone being fractured outward in every case Not only will the entire incus now 
be visible, but also its articulation with the head of the malleus After gross 
removal of bone with the Lempert curet, the disk diamond burr is used to open 
the attic as widely as possible right up to the tegmen and backward to the aditus 
ad antrum, so that this entire region is completely exposed to view Previous 
difficulties and stenoses were due to failure to adopt this wide exposure With 
the diamond disk burr it is possible to use three surfaces, the flat end, the rim 
and the upper surface The edge of this burr is hooked under any projection 
■which is to be cleared, one genth pulls the instrument outward, using the upper 
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diamond surface and working away from the tympanic structures The burr is 
removed approximately every ten seconds to minimize the generation of heat, 
and the field is cleansed as has already been described With the incus still m 
position, the ampullated end of the lateral canal or “dome” can be seen in the 
upper region of the field above it, the facial nerve below the short process and 
the chorda tympam crossing its long process 

In otosclerosis the incus has no function, and in fenestration its removal is 
necessary for exposure of the fenestration site 

Pievention of Permanent Deafness Following Removal of the Incus 
m Mastoidectomy — Almost every otologist must have made the observa- 



Fig 14 — Stage 6 In A the incus has been removed, the attic is open up 
to the tegmen, the ampullar dome is dear and accessible, and the facial neru 
with the blood vessel at its upper border B shows the field prepared for 
a test for fixation of the stapes The head of the malleus does not obstruct the 
view 7 of the site of fenestration 

tion that after the incus has been removed during radical mastoidectomy 
the hearing that was present on the affected side is gone In an 
address at the Annual Session of the American Medical Association 
in Chicago, on June 23, 1948, I put forward an explanation of the 
functions of this ossicle and urged that when the surgeon is doing 
atticoantrostoni} for chronic otorrhea he in no circumstances disturb 
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the incus if the object of the operation is to restore healing as well 
as to control the discharge With the gentle technic of the transtympanic 
approach, the incus can be saved In radical mastoidectomy, however, 
whether postaural or endaural, damage of the incus is difficult to avoid 
and the ossicle is frequently sacrificed, with coriesponding inevitable 
loss of hearing The loss is m the region of 40 decibels 

Such a loss will occur when the incus is removed, and on examination 
its lenticular process is found to be undamaged by disease 

The deafness is due to the tonic contraction of the stapedius muscle, 
which now, being unopposed, pulls the stapedial footplate out of the 



Fig 15 — Stage 7 fenestration In A the supenor, anterior and lateral 
surfaces of the dome are being ground down A gray line shows In B the 
v capsule is thinned further The gray line darkens In C the fenestration has 
been completed The site is -vertically over the stapes The membranous canal 
is \isible 

oval vundow Excursions of the perilymph are dampened As no 
opposing mechanism notv exists to poise the footplate correctly, such 
dampening with consequent deafness will be permanent if stapedial 
muscular control is allowed to persist This control must be banished 
It is essential to divide the stapedial tendon between the emmentia 
ptramidalis and its insertion into the neck of the capitulum of the 
stapes The stapes is now free, and hearing has been preserved by the 
labor of a few seconds 

It has been shown experimentally that stapedial excursions are 
two and even three times greater after the tendon is cut 
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The eai is of course, deprived of the mechanism that piotects the 
cochlea against acoustic injury (excessive noise) 

If disease has involved the lenticulai process together vuth the 
capitulum of the stapes and its tendon, tonic action aflectmg the iootplatc 
does not arise This may account for the remarkably good hearing 
frequently encountered m the presence of chronic middle eai disease 
with obvious osteitis and cholesteatoma 



Fig 16 — Realistic illustration of the exposed attic Cortex still covers the 
antral region , it is removed as well in the current technic Note the dome, the 
fenestia and the membianous canal, the facial nerve, the chorda tvmpam, the stapes 
the stapedial tendon and eminentia pyramidahs, the round window, the tvmpano- 
meatal flap and the head of the malleus The flap is about to cover the fenestra 

With the end of stage 5, therefore — that is to sav, vvith the incus still in 
position — the atticoantrostom> by the transtympanic appioach has been com- 
pleted The attic and the antrum are carefully searched for anv diseased material, 
which is removed either with Lempert curets or diamond burrs until a healthv 
base is seen The meatal flap, m this instance hinged from its outer edge, is now 
leplaced against the cleaned out attic and adapted to its new base bv gentle 
packing Viscose sponge material is used for this purpose These small sponee* 
are dipped in liquid petrolatum Tj S P and covered with sulfadiazine powder. 
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and are used m the form of a rosary as shown later for the fenestration 
procedure 

Stage 6 — The Incus Is Removed (fig 14) — The attachment of the incus is 
loose, and even the gentlest manipulation dislodges it from its bed With a pair 
of fine forceps (ophthalmic) the long process is grasped and the whole ossicle 
gently lifted upward so as to avoid tearing the choida tympam The attico- 
tympanic structures are now in view 

With removal of the incus the time has come to check the diagnosis of 
otosclerosis, or, in other words, to establish w'hethei the stapes is fixed After 
removing the cotton wool pellets which have packed oft the tympanomeatal flap, 
it is possible to turn over the upper edge of the drum and inspect the entire 
stapes The capitulum is now' free, and I have found that in fixation it invariablj 
is permanently tilted in a downward direction I should be interested to know 



jig 17 — Stage 8 In A the tympanomeatal flap is replaced In A a rosary - 
like sponge pack dusted with sulfadiazine is being applied 


whether this downward dipping is a constant charactei istic m fixation, and col- 
leagues’ observations on this point will be welcomed With a fine needle the 
capitulum is touched lightly, and it is almost invariably found that the fixation 
is absolute The crura of the stapes are so delicate that if the slightest force is 
used they will fracture It must be remembered that the diagnosis of otosclerosis 
is based entirely on presumptive evidence, and it is alwajs a relief when this test 
is o\er Should the stapes be freelv mobile (and here one must make quite sure 
that the footplate is rocking with the capitulum and that the crura have not been 
fractured), it is purposeless to proceed to fenestration of the restibular “dome” 
Lempert has described otoscl erotic foci occurring in the round wundow region, 
and this would produce exactlv the same svmptoms as fixation of the stapes Ir. 
such an erent, fenestration of the scala tjmpani is indicated Such procedures 
are still m their experimental stage After the test for stapedial fixation has 
been completed, the cotton wool pellets are again packed into the space below the 
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ledge of the tympanic plate to protect the tympanomeatal flap, and the stage is 
set for the actual fenestration procedure 

Stage 7 — Fenestration Is Performed (figs 15 and 16) — Extra magnification 
with loupe or microscope is used in this stage I follow the teachings of Lempert 



Fig 18 — A shows the retractor released and the linen thread of the rosarv 
pack attached to gauge in the meatus In B the linen thread is drawn into the 
meatus 


closely and intend to use the lead burrs which he recommends when these are avail- 
able The fluid state of thought on this subject is exemplified b> the diversity of 
views expressed m different schools Anv of the existing technics, including 





372 


ARCHIVES OF OTOLARYNGOLOGY 


that of uncapping, can be used in the transtympanic exposure with comfort and 
safety, and the ideal site \ertically above the stapes is there for the asking 
In fig 15 A the ampullated “dome” is shown ground down superiorly, anteriorly 
and laterally, with the gray line of the eventual fenestration showing through 
A further stage is shown in figure 155, with the gray line showing through 
much darker For this preliminary grinding down, the spherical diamond burr 
is most useful At this point it may be changed for the flat end, inverted cone 



Fig 19 — i n ^ the meatus is lightly packed with a strip of the sponge mate- 
rial In B the edges of the incision have been sutured 

diamond burr, which is played over this darkened gray line until fragments of 
endosteum, usually with some endosteal membrane attached, come away During 
this manemer, either continuous irrigation and suction or cleansing of the field 
e\ery few seconds ma^ be employed Great care must be taken that the suction 
tube is placed nowhere near the fistula All bone dust and fragments of endos- 
teum and endosteal membrane are flooded aw'ay from the site of the fistula, 
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aspirated or mopped and the region carefully inspected after each irrigation to 
make certain that no vestige of debris remains behind Tiny pellets of cotton 
wool soaked with penicillin solution are used to mop the surface of the fistula 
until eventually it has reached its maximal size and a few shreds of endosteum 
may be seen clinging to its sharp-edged rim With a fine needle and with the field 
flooded with penicillin solution, these shreds are gently teased away without the 
needle entering the interior of the fistula The field is mopped dry and the 
fistula inspected When the shining endosteal membrane lining the cavity and 
the membranous canal can be clearly seen in the fistula as shovm in figure ISC, 
one or other of the polishing burrs, lead or gold, may be used over the rim 
surrounding the site of fenestration 6 

Stage 8 — The Tympanomeatal Flap Is Replaced ("fig 17) — The protective cot- 
ton wool pellets and the rubber tissue are now removed from the osteal surface of 
the meatal flap overlying the tympanic membrane The field is again flooded 
with penicillin solution, and the flap is gently teased away from its anchorage 
under the tympanic plate until it floats In no circumstances must suction now 
be used, or one may find the flap in the suction bottle The flap nas a natural 
tendency to fall back to its original position On gently mopping away the excess 
fluid, the flap can be made to sink down and cover the site of the fenestration 
like a ship gradually touching bottom in a diy dock Before allowing the flap 
to settle, it is as well to inspect the fenestration again and make quite sure that 
no bleeding into the lumen has occurred When this point has been satisfactorily 
settled, the flap is allowed to fall into position Again with the use of minute 
cotton wool pellets, this time soaked in liquid peti datum U S P , so that the 
flap may not adhere, the flap is adapted to its new position and the skin pushed 
closely into the fistula Viscose sponges threaded on linen in the form of a rosary 
and soaked m liquid petrolatum U S P and dusted with sulfadiazine are con- 
venient These are packed gently over the flap until the attic is full The inter- 
stices between the sponges allows ample drainage The end of the linen thread 
is pulled from below through the meatus, care being taken not to dislodge any 
of the sponges in the attic The meatus is lightly packed with a strip of the 
same sponge material, and the edges of the incision are allowed to fall together 
Two or three sutures generally suffice or, prefeiably, Michel clips may be used 
These are removed on the fourth day There is no tension in this region, and 
the cosmetic result is perfect, the scar being barely visible even after one week 
The meatal sponge is removed on the fourth day Penicillin in oil is instilled 
three or foui times daily The patient usually is able to walk unassisted on the 
third day The attic and flap sponges are removed piecemeal from the seventh 
to the tenth day A forty-eight hour couise of penicillin therap) is administered as 
a routine after operation 

COM ME NT 

A celebrated portrait aitist once asked me to inspect a painting — 
my wife was the subject When I leached Ins studio, I found the 

6 Recently I had the opportunity of investigating the woik of Dr Samuel 
Rosen, of New York Rosen developed the technic of implanting the chorda 
tympam in the fistula as a pedicle graft The neive is detached as it emerges 
from the facial canal and inserted in the fistula either as a single trunk or 
as one doubled on itself The transtj mpamc approach affords an excellent 
exposure for this maneuver The promising results of Rosens technic will be 
capable of final evaluation in due course 
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model still posing and was told to return the following day To me the 
portrait seemed complete, and I was puzzled when, on the following day, 
I noticed no difference whatsoever The artist explained this to me 
and confessed that he did add something but decided to remove the 
addition I then asked him by what standaids or what criteria he 
judged a work of art to be completed I shall never forget his reply 
He said, “A work of art is completed when it complies with three rules 
Firstly, when the effect that the artist set out to produce has been 
achieved, secondly, if anything omitted would detract from this effect, 
and, thirdly, when anything added will not enhance the effect ” It 
is my hope that with the help of my colleagues the transtympamc 
approach will stand up to this test 

The line drawings were made by Miss Ann West, B A , from her own 
dissections The other illustrations were presented to me by Dr Bello, of Buenos 
Aires, Argentina 

Prof Sutherland Strachan, of the department of pathology of the University 
of Witwatersrand Medical School, and his staff, with Prof W E Underwood, 
of the department of surgery, gave assistance and advice 

Fifth Floor, Lister Building 

ABSTRACT OF DISCUSSION 

Dr Douglas G Carruthers, Sydney, Australia Since Dr Popper published 
the description of his method in the Journal of Laryngology & Otology in January 
1946, I have performed that procedure many times on cadavers and a number of 
times on living subjects I am in a position to consider the procedure which has 
been expounded to you today as a result of actual experience Whichever of the 
incisions one may employ, I find that the field of access is not adequate without 
partial removal of the tympanic plate Subperiosteal isolation of the tympanic 
plate is readily achieved, without risk of injury either to the facial nerve or to 
the temporomandibular joint and with but little hemorrhage After one has gained 
access to the external auditory canal, the beautiful exhibition of the tympanic 
membrane and landmarks certainly is most impressive and satisfying This is the 
only aural operation I know in which such a direct view of the drumhead is 
obtained For that reason alone, it must find a useful place as a practicable 
approach to intratj mpamc and cochleovestibular surgical intervention 

The next procedure is to outline the flap of integument and to elevate it off 
the posterosupenor wall of the external auditory canal This area presents itself 
“square on” to the operator The flap can quite readily be stripped off the bone 
right dow’n to the tympanic annulus, rvhere, as a result of the clear view and 
direct access rvhich hare been provided, separation of the posterosupenor margin 
of the tympanic membrane, continuous with the base of the flap, can be performed 
so readily as to be surprising The tympanic cavity is thus speedily and safely 
opened Now the long process of the incus presents itself as an unmistakable 
landmark defining the exact site for the subsequent removal of overlying bone 
and clearly indicating the depth to W'hich one has to cut a war bone 
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The only drawback of the whole operation, yet one which experience soon 
teaches one to master, is that when the stage is reached at which one has to use 
the engine-driven burrs, the field is found to be somewhat restricted A contra- 
angled hand piece leaves a little more room I am sure that a hand piece of 
more slender shaft can be designed so as to leave much more room for observation 
of the center of the field Until the attic has been opened there is not much 
opportunity to use the burrs for side reaming I would stress that there is no 
need to fear the procedure on account of this relatively small field which the 



Fig 1 — Fenestration by the transtjmpanic approach of Poppei A, posterior 
buttress of the annulus tympanicus, B, anterior buttress of the annulus lunpamcus 
Both A and B require to be taken down to insure a good ‘ lie” of flap C indicates 
a triradiate fistula made in fenestration of the dome, D, an oval fistula on the 
ampulla of the lateral canal The ideal site is between C and D 

surgeon has to work in A little practice on the cidaver soon cuts the necessarv 
confidence, and one learns how to adjust the lighting and the magnming sj stem 
so as to sec what is being done Hie bodj of the incus lies beneath the bone 
which is being removed, and if the operator should be a little lieaw handed, it 
serves as a protection to deeper structures as the attic is entered When in due 
course the incus is removed, the anterior-most portion ot the external ‘•cmirircul ir 
canal and adjacent wall of the vestibule are presented m relict right in the center 
of the field There is no doubt whatsoever about where to make the fenestra so 
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that it will be as close as possible to the natural oval window I have always had 
some doubts about the accessibility of the true vestibule when using the endaural 
approach I have always felt that what was described as fenestration of the dome 
of the vestibule was fenestration of the ampullary end of the external semicircular 
canal I don’t deny that the vestibule can be entered by the endaural route, but 
I feel that at the angle of approach from above and behind which is so provided, 
only a minute segment of the vestibular wall is accessible When employing the 
transtympamc route of Dr Popper one finds that the angle of approach is a full 
90 degrees farther forward, and I do believe, as a result of careful studies of the 
highly magnified field of the cadaver, that it is practicable in many cases to expose 
the vestibular space anterior to the ampulla of the external canal v. ith reasonable 
certainty Whether there is any real advantage in placing a fenestra so far forward 
is, of course, as yet unproved 

The flap of integument used to cover the fenestra is extremely thin, and being 
cut deep to all cartilage, it is flexible and can be readily adapted to the site of 
fenestration I have been troubled much with excessive granulations in the depth 
of the canal, and later stenosis has been too frequent after this method has been 
used I believe that the tendency toward these unsatisfactory sequelae points to 
the necessity to make the bony atticomastoidectomy much more extensive and indi- 
cates also that the tympanomeatal flap should be much larger Both of these 
modifications of procedure are quite practicable via Popper’s approach 

I present to you in brief outline the histories and the audiograms of 4 of my 
patients who have been operated on by Dr Popper’s method They serve to support 
the claim that an improvement in hearing comparable with that of any other 
method can be achieved by the transtympamc approach I am attracted to the 
method because of its simplicity and because the access obtained is so much more 
direct than that by any other approach I would stipulate, however, that much 
as one may have operated by other methods, an attempt at a new approach is not 
always easy Just as otologists have had to prepare themselves for the endaural 
method by assiduous and often repeated practice on cadavers, so they must do this 
again before it is reasonable that they will correctlv assess the new method The 
surgeon who would just try the transtympamc approach once or twice, and be 
turned back by its little difficulties rather than master them, will, I am sure, 
deprive himself of much of the pleasure which comes of being able to orientate 
oneself to a new surgical environment I still operate by both Lempert’s and 
Popper’s approach and I have many technical points which are my own I am 
not prepared to say yet that any one method is entirely better than the other 

The major significance of Dr Popper’s work as I see it is that he has devised 
a simple and practicable anterior transmeatal approach to the posterior portion 
of the tympanic aditus and vestibuloampullary area As such it will be, I am 
sure, of lasting use in the practice of otologic surgery 

Dr Arthur L Juers, Chicago I commend Dr Popper for his diligent 
efforts to improve the surgical approach to the middle ear region and the position 
of the fenestra Howe\er, as far as fenestration is concerned, I cannot, at present, 
conceive of sufficient advantage of the transmeatal approach over the Lempert 
endaural technic to w arrant using the transmeatal route Several months ago 
Dr Shambaugh modified the regular endaural technic by cutting the flap and 
freeing it almost down to the tympanic ring before opening the mastoid cortex 
I have since adopted this change and I find that it facilitates the early part of 
the operation This modified endaural approach, m addition to utilizing the meatus 
as part of the avenue of approach to the labyrinth, affords the surgeon an oppor- 




Fig 2 — Audiograms of patients on whom fenestration was pei formed In the 
method of Popper A, audiogram of N 1 aged 13 Deafness had been progres- 
sively increasing since the age of 9 years The father was deaf lus loss of hearing 
having started when he was 10 Several aunts w'ere deaf No deafness was found 
on the mother’s side The patient had no other ear troubles The nose and the 
throat w'ere healthy The ears appeared normal The eustacluan tubes weie patent 
The Rinne test showed hearing by bone conduction much stronger than that In 
air conduction An audiogram revealed nearly normal bone conduction in both 
ears except for a loss of perception of 8192 cycles Fenestration of the left labv- 
nnth w r as performed by Popper’s technic on April 5, 1948 Healing was uneventful 
There w'as marked improvement in the patient’s hearing of normal conversation 
The postoperative audiogram confirms the improvement in hearing The average 
gain throughout the speech range was 30 decibels 

D, audiogram of Mrs W R , aged 31 She had noted deafness, especially of 
the left ear, for about five years The father was deaf \ grandmother and one 
cousin were deaf The patient has no other ear troubles The ears appeared 
healthy The eustacluan tubes were patent The Rinne test showed hearing bv 
bone conduction stronger than that bv air conduction in both cars In the Webei 
test the sound was central A bone conduction audiogram with masking, indicated 
fair but uniformly reduced cochlear activity m both ears An air conduction audio- 
gram indicated that the hearing of the left eai was 10 to 15 decibels poorer than 
that of the right On Oct 27, 1947 fenestration was performed on the left labvrinth 
by Poppei’s method The membranous labvrinth was intact and there was an intact 
flap Rather exuberant granulations were observed in deep poitions oi the external 
auditory canal during convalescence but were complctelv healed on Dec 12 1947 
The audiogram reveals 25 to 30 decibels gained in the speech hearing range The 
gain has been maintained 

C audiogram of Mr G M aged 35 His deainess was of gradual on=et 
especiallv during the past five vears, and was worse in the kit ear There bid 
been no previous ear troubles No relatives were deaf The drumheads icveakd 
slight opacitv onlv The eustacluan tubes were patent The Rinne tc-t -bowed 

(Lcgmd contv tied on »tr-' pane) 
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tunity to remove as much additional bone as is necessary to provide adequate 
exposure of the lateral semicircular canal An attempt to carry out fenestration 
by the transmeatal approach described by Dr Popper without removing the entire 
lateral wall of the mastoid antrum would make an already difficult surgical pro- 
cedure more difficult The mastoid antrum must be opened widely if an adequate 
removal of periosteal bone from the lateral semicircular canal is to be accomplished 
(enchondralization) Furthermore, if all the bone lateral to the antrum is not 
removed, then there exists after operation a recess or pocket which would 
undoubtedly, in some instances, be invaded by squamous epithelium from the 
distal end of the flap, and a cholesteatomatous mass might be formed eventually 
If by the endaural technic the operative cavity is kept as small as is compatible 
with providing adequate exposure of the lateral semicircular canal, and if strict 
asepsis is observed in the early postoperative treatment as well as during the 
surgical procedures the after-care of the cavity will be relatively simple 

The size of the flap described by Dr Popper would be inadequate to seal off 
completely the middle ear m the anterior area of the attic I believe that this 
failure to seal off the middle ear would in some instances result in a permanent 
perforation of the attic with subsequent poor improvement of hearing 

Dr Popper has stated that he prefers to place the fenestra anterior to the 
position of the fenestra nov-ovalis After doing some detailed dissections of the 
lateral semicircular canal and the lateral wall of the vestibule, I find that I cannot 
agree that it is desirable to attempt to place a fenestra anterior to the present 
nov-ovalis position There are, in my opinion, three reasons why this more 
anterior position is not desirable 

1 At the point where the membranous canal joins the ampulla, the peri- 
lymphatic space begins to turn interiorly and medially In this region the course 
of the facial nerve is in an anterior and superior direction, and any attempt to 
place the fenestra on the anterior surface of the ampulla would place it unneces- 
sarily close to the facial nerve 

2 If an attempt is made to place the fenestra on the anterior aspect of the 
ampulla, the branches of the vestibular nerve supplying the ampullae of the lateral 
and superior canals might be severed This is obviously undesirable 


hearing much stronger by bone conduction than by air conduction In the Weber 
test the sound was central An audiogram revealed good hearing by bone conduc- 
tion in both ears The tonsils w'ere suspected and removed, and the antrums were 
washed out and treated with penicillin as a precautionary measure prior to fenestra- 
tion On Feb 9, 1948 fenestration of the left labyrinth was performed by Popper’s 
approach The membranous labyrinth was intact, and the flap w'as intact On 
February 27 the fistula response w'as active, the flap and the fenestration area 
w'ere healed There w'ere granulations tending to project into the deep portion of 
the meatus Hearing was greatlv improved The audiogram reveals a gam of over 
30 decibels in the speech range 

D, audiogram of Mrs W H , aged 42 Deafness, w'orse in the left ear, started 
after ’pregnancy w'hen the patient w'as 30 There were no c .her ear troubles No 
relatives w'ere deaf The nose and the throat were healthy The ears appeared 
normal The eustaclnan tubes w'ere patent The Rinne test showed hearing by 
bone conduction much stronger than that bj air conduction An audiogram revealed 
hearing by bone conduction to be almost normal except for a sharp drop at 4096 and 
8192 cycles Fenestration w'as performed on the left labyrinth on Jan 22, 1948 
Healing was uneventful Postoperative audiograms taken on February 18 indicated 
a gam of about 25 decibels throughout the speech range As anticipated, there w'as 
ncThft at the high end of the auditor} spectrum In Mav, four months after opera- 
tion, the hearing gam was still well maintained 
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3 If the entire fenestra is placed directly over the ampulla, it is quite possible 
that the patient will be subject to more unsteadiness on quick mo\ement in years 
to come than he would be if the fenestra were placed somewhat more posteriorly, 
with less exposure of the ampulla 

From a physiologic standpoint I believe that the best position of the fenestra 
may be on the most lateral aspect of the canal, because this provides maximum 
phase difference for a sound wave at the fenestra and the round window 

My colleagues and I vull await with anticipation more extensive and more 
conclusive long range clinical reports as to results obtained by Dr Popper’s 
fenestration technic 

Dr Scort Stevenson, London, England I had no intention of taking part 
in this discussion this afternoon, but I could not resist the opportunity of congratu- 
lating my old friend, Dr Popper, on the ingenuity of his operation In our hospital, 
where we have done a certain number of operations of this type, we have been 
inclined to teach our students that the difficulty is in the flap rather than m the 
fenestra, and I do think that Dr Popper’s operation seems to make the handling 
of the flap easier It has been pleasant to be here, because some twenty years ago 
he and I worked together as juniors in University College Hospital in London, 
and it was a great loss to England when Dr Popper made up his mind to go 
back to South Africa 

I take the opportunity of com eying greetings to you from the British Medical 
Association and also from the Royal Society of Medicine We will have an 
international congress in London in July 1949, under the presidency of Mr 
Victor Negus, our leading laryngologist I have been asked to give the 
most cordial invitation to all the members of the Section on Laryngology, Otology 
and Rhinology of the American Medical Association to come to the international 
congress next year You will find that conditions m England are not as bad as 
they were — not as opulent as they are over here, of course If you live m hotels 
you will not find anything much wrong at all, our Ministry of Food turns a 
somev\hat blind eye toward hotels and restaurants, and we encourage visitors, of 
course We can certainly promise any otolaryngologist who comes over next year 
a good time 

Dr Otto Popper, Johannesburg, South Africa Dr Juers stated that he sees no 
advantage in doing my operation, over the accepted method The advantage is 
that you omit the preliminary radical mastoidectomy Naturally, it is a question 
of how great you consider this advantage There are some who consider it very 
great, more particularly surgeons in Scandinavia, Holland, France, Argentina and 
elsewhere who have done many hundreds of operations according to my method I 

have just had a letter from Professor Lund, of Copenhagen, who is publishing 
his first senes 

May I say, let us leave the comparison until a time five or six years hence, 
w ien it can be adequately determined whether my method should be thrown onto 
tie sciap heap or whether it will endure? Nothing I can say will help It is only 
ie intrinsic merit of the operation that will allow it to survive 

h ^ ^ n \ pa ^ tlcu ^ ar ^> r honored that such an international celebrity as Dr Carruthers 

° U , y miles to support me, and I am grateful for the courageous way 

P T IC le as e W res sed himself Douglas Carruthers’ classic on rubella and 

otoiop-, j t ' 5It 'r 15 i-, me 1C ^ hlstory an d has placed him in the front rank of famous 

tor it: L_ ? a%£ V> ° n t ^ le a PP rov al of such a careful and painstaking investiga- 
tor is a great encouragement 

starved together^th^ h ^ fneild Scott Stevenson for his kindly thought , we 
on record that h* 2 ieppay London days and I rejoice and would like it to go 

I think a PP r °ves even if * has taken hlm two decades to do so 

1 thank t 0U , gentlemen^ ery much 



ACOUSTIC, VESTIBULAR AND OTHER PROBLEMS CONCERN- 
ING OTOSCLEROSIS AND ITS SURGICAL TREATMENT 
ACCORDING TO POPPER'S METHOD 


ROBERT LUND, MD, HARALD EWERTSEN, MD, HELMER RASMUSSEN, MD, 
NIELS RISKAER, MD, and SVEND SELS0 
COPENHAGEN, DENMARK 

I POPPER'S OPERATION FOR OTOSCLEROSIS 

ROBERT LUND, M D 

I N JANUARY 1946 Popper 1 brought out his “new, safer and less 
traumatic approach to the labyrinth — the transtympamc route ” His 
technic offered such a striking simplification of the operation for oto- 
sclerosis as compared with previous methods that I decided to try it 
In the course of years, as is well known, the site of the labyrinthine 
fenestration has gradually shifted more and more forward from the lat- 
eral limb of the ampulla of the lateral semicircular canal to the 
ampulla itself and finally to the very roof of the vestibule, above the 
facial canal In the employment of the Lempert operation, however, 
the transmastoidal route has been preserved In this way the lateral 
semicircular canal is placed anteriorly in the operating field, it is true, 
but this technic is less suitable when it is desirable to place the fistula 
in the cupola of the vestibule cori espondmg to the lateral ampulla and 
the area in front of this, because this portion of the labyrinth is not 
directly accessible 

These features are illustrated well in figure 1, a drawing taken from 
Popper’s article 1 

In figure 1 the line 1 — 1 is the axis of the labyrinth as related to 
the cranium The arrow L shows the direction of the approach in 
Lempert’s transmastoidal method, i e , an oblique approach, which 
naturally makes the chiseling technic more difficult The arrow P gives 
the direction of the approach — thus, also the drilling direction of the 
burr — m Popper’s method , i e , the approach is “square on” the 
operating field, perpendicularly on the vestibule, where the fenestra is 
to be drilled , and this naturally means a much easier approach T indi- 
cates that part of the labyrinth which is covered by the anterior tympanic 

From the Ear Department, Sundby Hospital, Copenhagen (Chief Prof 
Robert Lund, MD) 

1 Popper, OF J Larjng &. Otol 61 24 (Jan) 1946 

3S0 


LUND— OTOSCLEROSIS 


381 


plate, 1 e , the cupola of the vestibule M indicates that part of the 
labyrinth which is covered by the mastoid process and its pneumatic 
cells, 1 e , the area of the semicircular canal In other words, if one 
is to operate on the vestibule, or merely on the lateral ampulla, a really 
“square-on” working field may be obtained only by going through the 
anterior wall of the meatus 

Now I shall describe briefly the Popper technic with those modifi- 
cations which I have found adi antageous 



Fig 1 (after Popper 1 ) — 1 — -i, the axis of the labyrinth, shows that this 
structure is inclined at an angle of 45 degrees to the sagittal plane M includes 
f e +i? ai i^u i labyrinth covered by the mastoid process T includes the part 
°f tn abynntb covered by the tympanic plate P, an arrow, shows the direction 
o le ranstympanic approach and the “square-on” presentation of vestibule L, an 
anow, shows the direction and the oblique presentation of the operative field in the 
ransmastoidal approach 2 is opposite the vestibular region of the labyrinth 


J.'t x 

upward ^ P aben t ls not placed m side position but is turned halfway 

6 sbcms the incision made by Popper through the skin I make an 

incision that is more ,, 

better cleavaee A, ,,7 d ’ Wlth lts convexlty forward (fig 2 5) This gives 
anterior part of the auricularTobule’ ^ mClS1 ° n “ 6X1611(16(1 3 httl6 d ° Wn mt ° the 

the external meatus'^v'h,^! ° nC£ t0 tHe cartlla S inous Part of the anterior wall of 
perichondrium is present -/a UnCOvered by means of an elevator (naturally, the 

own to the bony part of the anterior wall of the 
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meatus (the tjmpamc plate) These maneuvers imply no usk of injuring branches 
of the facial nerve or the parotid gland as long as the surgeon keeps close to the 
cartilage and bone 

Now a jaw lever is applied so that the mouth is kept wide open, as this gives 
more room for operating Then, with a rectangular knife, the incision is made into 
the anterior wall of the meatus, separating the cartilaginous part of the wall from 
the bony part The tragus plus the cartilaginous anterior wall of the meatus are 
pulled backward with a retractor The periosteum is detached from the anterior 
aspect of the anterior wall of the bony meatus Then the entire anterior wall of 
the bony meatus is removed by means of a rongeur, almost to the edge of the 
tympanic membrane 

Popper here sacrifices the cutaneous lining of the tympanic plate In some of 
my cases a postoperative constriction of the meatus resulted from this procedure, 
and in 4 cases it even became necessary to reoperate almost in the form of a con- 
servative radical operation Therefore, I have sought to preserve the skin that 



Fig 2 — A, Popper’s incision, made through the skin anteriorly to the tragus 
(after Popper *) B, Lund’s incision 

lines the tympanic plate by elevating it before removing the tympanic plate with 
the rongeur This skin is pressed forward against the periosteum from the bone 
removed, leaving a free view into the depth 

Now the inner half of the meatus is accessible to the full extent, leaving a 
“square-on” field of the posterior wall of the meatus and the tjm panic membrane 
After this, Popper forms a tympanomeatal flap to be placed over the vestibular 
fenestra as follows After the meatal integuments have been infiltrated with a 
procaine hydrochloride solution, an incision is made about 1 cm from the tympanic 
membrane in all the remaining portion of the bony meatus clear down to the bone 
This flap is detached together with the tympanic membrane for about two thirds 
of the circumference of the latter To begin with, I also employed this method, but 
later I modified it, as it was found to be connected with a tendency toward post- 
operative constriction of the inner half of the meatus So I adopted the following 
procedure, with which meatal constriction is sure to be avoided 

In the first place I do not infiltrate the skin in the depth of the meatus, as this 
procedure has proved to invoke the risk that the tissue which marks the transition 
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between the meatal flap and the t\mpamc membiane at the annulus tympanicus 
may become fragile, w ith the result that a break of continuity may take place here, 
and such an accident would be rathei annoying Besides, this anesthesia is 
superfluous 

The flap is formed as shown m figure 4 B, whcie the area marked a forms the 
most internal part of the anterior wall of the meatus, and the aiea marked /3 is 
the most internal part of the upper posterior meatal w'all a shows the line of 
incision made at the formation of the anterior skin flap mentioned earlier /3 is the 
skin flap that is to cover the vestibular fenestra, upw'ard and postenorly it is made 
1 cm broad, but dowrnw ard in the posterior meatal w r all it is narrow r ed considerably , 
and in the upper meatal wall it is narrow ed somewhat anteriorly Moreover, I do 
not detach the tvmpanic membrane to the large extent described by Popper For 



Fig 3— In A (after Popper 1 ) arrow 1 indicates the incision illustrated in 
figure 2 Arrow 2 indicates the second incision, made through the line along 
which the cartilage is attached to the tympanic plate 3 locates the tympanic 
plate— removed In B the cartilaginous part of the anterior wall of the 
external meatus is indicated by 1 , the pars tympamca, or tympanic plate by 2 


I have found it sufficient to loosen the area corresponding to incisura Rivim, i e 
the pars flaccida plus about 2 mm of the pais tensa membranae tympani just 
below the posterior tympanic spine-as indicated by the broken line above in the 
periphery of the tympanic membrane in figure 4 B 

After adopting these incisions my associates and I encounteied no more instances 
of postoperative constriction of the meatus 1 lstances 

Now the meatal flap plus the pars flaccida ,<= t 

membrane as shown in figure 5 thus there „ ° rwa rd over the tympanic 
to the lateral bony wall of the attic ' S Prv " Sente a s( l u are-on” approach 

Popper removes the lateral wall nf , 

barrier of bone by means of a burr and then ^ * CUttm f !t down to a ' er y thm 
taking anv risk, this step may be earned removing this thin sliver Without 

P maj be carried out more easily as follows With a 2 mm 
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burr a hole is drilled in the middle of the attic wall (fig 5 A, a) Then the resulting 
“bridge” (fig 5 A, P) is removed cautiously with a small straight chisel The hole 
in the bony wall is widened by means of the chisel and a punch 

Here it may be mentioned that under these operations it has been my experience 
that the lateral bony wall is subject to rather wide vanations, the extremes of which 
are given schematically in figure 6 

In figure 6 A the lateral bony wall (a) is seen to be almost vertical in relation 
to the upper wall of the meatus In figure 6 B the wall of the attic is seen prac- 
tically to continue in the upper wall of the meatus In the first case the attic wall 
is thin and easily accessible , in the latter case it is thick and more difficult to work 
on with burr and chisel 

After the attic wall has been removed, the incus show's itself in the opening By 
means of a fine periosteum knife it is detached from its articular connection with the 


r 


x 

Fig 4 — A shows the “square-on” presentation of the posterior wall of the 
external meatus and the drum B shows the incision made through the skin that 
lines the anterior wall of the bony meatus («) and that made through the skin that 
lines the upper posterior part of the bony meatus (P) The broken lines give the 
extent of the detachment of the margin of the tympanic membrane The curved line 

/ // marks the incision of the anterior u'all of the external meatus between the 

cartilaginous and the bony part 

head of the malleus and then removed It is unnecessary to sever beforehand the 
articular connection between the crus longum incudis and the capitulum stapedis 
After the incus has been removed, the vestibular cupola show's above the distinct 
facial canal, and the fenestration is performed with the burr perpendicular against 
the cupola— without the least risk of injuring the facial canal 

Popper drills the fenestra in the vestibulum with a 2 mm buir, which is applied 
just above the facial canal The hole thus made is circular, with a diameter of 
2 ram ; t he burr being held “rock-steady” on the drilling site As Shambaugh has 
demonstrated experimentally that new formation of bone takes place from the outer 
periosteal bone of the labjrmthme capsule, I first remore the periosteal bone lajer 
of the cupola Then, by means of a 2 mm burr, an elongated hole is made in the 
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most prominent part of the cupola This hole is widened by means of a fine spatula 

01 a periosteum knife, care being taken not to mjuie the labynnthme endosteum 
under the edges of the fistula, as— according to Shambaugh— such an injury would 
have a tendency to bring about osteogenesis The resulting fenestra is about 

2 5 to 3 mm long and about 1 5 mm wide Posteriorly in this fenestra, the ampulla 
of the lateral semicircular canal is seen , anteriorly a cistern of perilymph separates 
the saccule fiom the endosteum, heieby the membranous labjnnth is protected 
during the widening of the fenestra 



Fig 5 — A shows the pars flaccida of the tympanic membrane plus the meatal 
flap reflected forward over the tympanic membrane The crus longum mcudis is 
seen in the depth A hole is drilled in the lateral attic wall over the vestibular 
space (a) The “bridge” (/3) is chiseled off 

B shows the hole of the lateral attic wall widened, the incus presenting 
A relief of the facial canal is seen in the depth 




J T 'S. ^ A, specimen in which the lateral bony wall of the attic (<*) is almost 
m relation to the upper wall of the meatus (/3) B, specimen in which 
e attic wall is practically continued in the upper wall of the meatus 

lr C , 0Urse ’ w '"^ e this drilling is performed the field is being continuously 
chfiOH C W1 ^ 1 Rln ® ers S0 l u h 0 n for the removal of the bone dust Undo no con- 
niembr W suc ^ on to be applied dn ectly to the fenestia opening, as in that way the 
, n |.| le a yrir, th might be injured — an accident which occurred a few times 

Part, wherea*" ° peratlons those cases the vestibular function was abolished in 
infection of th ^ aC ? UStlc part the labyrinth was not affected (thus there was no 
is placed o\ tr ran ° US ^yrmth) After the drilling, the tympanomeatal flap 
e enestra The flap is kept m place by tamping it looseh with 
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ribbon gauze impregnated with Ringer’s solution to which sulfathiazole and peni- 
cillin have been added. 2 

The cutaneous incision is sutured with silk or nylon After a few weeks the 
scar anterior to the tragus is invisible 

The operation is performed with the patient under general anesthesia induced 
by intravenous injection of scophedal® 3 (about 0 6 to 1 5 cc ) Further, anesthesia 



Fig 7 — A shows the vestibular cupola presenting plainly above the distinct 
facial canal In B the outer periosteal bone of the cupola has been cut off flat 
Posteriorly in the oval fistula, the ampulla of the lateral semicirular canal is seen 



F lg g Head rest recommended by Shambaugh, use of which prevents any 

blood or exudate from entering the cochlea after operation 

2 The sulfathiazole-pemcillm solution is made as follows 0 5 Gm of sulfa- 
thiazole sodium and 10,000 Oxford units of penicillin dissolved in 10 cc of Ringer’s 
solution 

3 Scophedal is the trade name under which E Merck, of Darmstadt, Germany, 
markets a solution containing in each cubic centimeter scopolamine hydrobromide 
0 5 mg, dihj dro-oxj codeinone hj drochlonde (eukodal®) 10 mg and racephednne 
hydrochloride 25 mg 
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of the entire vicinity of the external ear is obtained with subcutaneous infiltration of 
a solution of procaine hydrochloride containing epinephrine hydrochloride 

For two and one-half days prior to the operation the patient is prepared with 
sulfanilamide, 1 Gm six times daily After the operation this medication is 
continued, and in addition 300,000 units of penicillin is given daily On the sixth 
day after the operation the medication is discontinued The first change of 
bandage takes place six days after the operation, and after this the bandage is 
changed daily, gauze impregnated with sulfathiazole-penicillin-Rmger’s solution 
being put in continuously In two to five weeks the meatus will be lined with skin 
throughout 

After the operation the patient is placed in the bed with his face turned straight 
upward, and the head is fixed in this position by means of a padded iron frame as 
recommended by Shambaugh The purpose of this is to a 'void the possibility that 
blood and exudate may come from the site of the fistula into the cochlea, which with 
this position of the head lies above the vestibulum As far as that goes, this 
arrangement is also agreeable to the patient, who is inclined to become dizzy on 
movements of the head 

ADVANTAGES OF POPPER’S METHOD 

The advantages of the Popper operation, compared with the trans- 
mastoidal operation, are as follows 

1 The entire operation is performed under excellent survey, with “square-on” 
presentation of the posterior wall of the bony meatus Thus the tympanomeatal 
plastic flap can be loosened easily and rapidly, without being preceded by the 
time-consuming thinning and removal of the bony wall of the posterior meatus 

2 The tympanic membrane has to be loosened only to a slight extent (even less 
than the extent given by Popper) 

3 There is a “square-on” presentation of the site of fenestration in the vestibular 
cupola The facial canal is sharply defined in the middle of the field, so that any 
injuring of this structure can be avoided with certainty 

4 The entire mastoid process is left intact — which also saves time 

5 The tympanic membrane does not have to be “stretched” as recommended by 
Lempert, because here the fistula is situated so far anteriorly that it is covered 
easily simply by laying the tympanomeatal flap down, moreover, the flap even 
extends out on the medial wall of the antrum 

6 It is unnecessary here to remove the head of the malleus — this is done in 
Lempert s method because the plastic flap is sufficiently large to make the 
aforementioned “stretching” superfluous 

7 The operative trauma is considerably smaller than with the procedure given 
by Lempert 

On account of these considerable technical conveniences of the 
opper method, the operation itself can be carried out m an hour and 
a lalf unless some particular complication turns up, e g , hemorrhage 
ow an then one may accomplish it even more rapidly 

mentioned, during my work with the Popper method I have 
found occas,on to mod.fy the Popper techn.c on five pomts 
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ADVANTAGEOUS MODIFICATIONS OT POPPER’S TECHNIC 

1 The skin on the inner surface of the anterior part of the osseous wall 
of the meatus — 1 e , oil the pars tympamca — is preserved 

2 The meatal flap is cut as an inverted “U,” l e , with its width cor- 
responding to the attic wall 

Only when these two modifications are adopted may postoperative con- 
striction of the meatus be avoided with certainty 

3 A technical advantage, even though less important, is the circumstance that 
the attic wall is perforated with the burr at once — instead of the slow drilling 
with the burr 

4 It is of not inconsiderable significance that the tympanic membrane has to be 
loosened only corresponding to the membrana flaccida and the spina tympamca 

* posterior 

5 The change in the technic of drilling the vestibular cupola is of considerable 
importance , i e , the periosteal layer of the bone is cut away corresponding to the 
site of the fenestration and its immediate sunounding 

After we had been applying this technic for nearly a year, we 
received, m Copenhagen, the number of the Journal of Laryngology and 
Otology issued in August 1946 This issue brought a new paper by 
Popper 4 concerning his operation, m which I noticed that during his 
further wmrk he had found occasion himself to modify the technic on 
some points Thus, Poppei now employs the same technic that I do 
for lemoval of the attic w-all 

He said further “I have developed an important variation 
which must be mentioned — but I do so with some hesitation,” and he 
urged his inexperienced colleagues to follow' the stages described m his 
first paper “with the beautiful landmarks as their constant guide ” 

This variation consists in making an inverted U-shaped flap of 
meatal skin covering the outer attic wall and in detaching the drum only 
in the area corresponding to Rivinus’ incisure — i e , just as I have 
done for the past year 

It is also interesting that Popper now removes the periosteal bone 
layer of the cupola in the same w r aj that I have suggested 

I have been somewhat afraid that the cell system of the mastoid 
process might become infected m connection with the operation or 
subsequently In the first case, therefore, roentgenologic examination 
of the temporal bone w r as performed before as well as some time after 
the operation Only in 2 of 38 cases did roentgenography show a 
slight postoperatne dimness of the mastoid cells The 2 patients were 
operated on again because the meatus became constricted A conserva- 
tive radical operation was performed The penantral cells and the cells 
of the mastoid tip w'ere found to contain insignificant amounts of granu- 
lation tissue, which w'as undergoing organization , otherwise there w'ere 
no inflammatory phenomena in the mastoid process It is to be added 


4 Popper, OF J Lar\ng & Otol 61 441 (Aug) 1946 
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that such a conservative radical operation had to be performed on 
account of meatal constriction also m a case m which no inflammatory 
phenomena were found In all 3 cases the improvement of the hearing 
was maintained 

MISHAPS 

The following accidents have happened with this operation 
In 1 case the facial canal was denuded under the chiseling of the 
lateral attic wall, which resulted in facial paralysis of brief duration 
In another case facial paralysis appeared five days after the operation 
and lasted a few weeks The cause of this transitory paralysis could 
not be found 

In the first 4 cases in which I performed this operation, as mentioned 
before, the vestibular function was abolished in part, presumably on 
account of insufficient caution in the employment of the suction appa- 
ratus In some additional cases the vestibular function was lowered 
but not abolished For some little time the first 4 patients were troubled 
with dizziness and uncertainty of balance 

In 6 of the first 20 cases in which I myself or my assistants operated 
we had the misfortune to perforate the tympanic membrane On the 
other hand, among the remaining 70 cases there was onl} 1 m which 
perforation occurred The perforated membranes closed in all cases 
except 1 Perforation of the tympanic membrane causes considerable 
impairment of hearing After healing of the perforated membrane the 
improvement due to the fenestration becomes the same as m cases 
without perforation 

Unfortunately, in 3 cases the meatal flap was torn entirely away 
from the tympanic membrane In 2 of these cases it was placed in situ 
above the fenestra as a free graft, while in the third a Thiersch graft 
was laid In 1 of these patients a chronic defect of the tympanic 
membrane resulted and there was no impiovement of hearing In the 
remaining 2 patients the perforated tympanic membranes healed, and the 
healing was followed by improvement of hearing It is interesting to 
note that in the case m which transplantation was undertaken according 
to Thiersch the impiovement of hearing still persisted after five months 
, 1 case the entire lateral membranous semicircular canal was 

removed by an unfortunate manipulation This did not eliminate the 
caloric reaction, nor did it affect the cochlear portion of the ear There 
was improvement from hearing at 0 40 meter to hearmg at 16 meters 
for normal speech on examination two months after the operation 
he case is of considerable interest from an experimental point of view, 
since it shows that with the modern chemotherapeutic agents being used 

wft, " 1l , U ant;s? one can remove a single membranous semicircular canal 
ou injuring the rest of the labyrinth A further account of 
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this case is given in a subsequent article Helmer Rasmussen’s, 
entitled “Vestibular Function Prior to and Following Operation for 
Otosclerosis ” 

We have so far operated on 90 patients, using Popper’s method 
In 2 patients only was the operation followed by increased hardness of 
hearing, the hearing for normal speech having been reduced from 
0 10 meter to ad aurem This result shows the risk of impairment of 
the hearing to be so small that it can be left out of account m practice 
Consequently, I intend in the future to operate on the ear with the best 
hearing when this is judged to be particularly profitable, and not, as 
usually, on the ear with the poorest hearing 

I have dwelt on the mishaps which we have experienced during our 
operations, and it appears from what has been stated so far that they 
are by no means discouraging It is to be especially noted that infection 
of the labyrinth occurred in none of our patients However, it shou’d 
always be borne in mind that any surgical intervention involves a risk 
We know from the literature that — very rarely, indeed — death has been 
recorded in consequence of the operation, even though the surgical 
intervention cannot be said to have been the direct cause of death We 
have ourselves had a severe case A pulmonary infarct developed during 
the postoperative confinement m bed, probably in consequence of phlebitis 
and, in addition, acute pyelonephritis and uremia The patient recovered 
completely, however, after a long illness 

COMMENT ON RESULTS 

Since a fairly long period of time must elapse after the operation 
before it is possible to pronounce with certainty on the final results with 
regard to the hearing, only a rather small number of the cases in which 
we operated can be used for an estimation of the results This phase of 
the problem will be considered by Dr Harald Ewertsen Here it may 
only be mentioned that if we consider the fistula to be open when a posi- 
tive fistula sign can be demonstrated, or if, when there is no fistula sign, 
real improvement of hearing has been demonstrated through the differ- 
ent acoustic tests, the fistula has, so far, become closed only in 7 of 
these 90 cases This appears from table 1, comprising 62 patients on 
whom we have obtained information concerning this fact either in exami- 
nations made by one of us within a month or so prior to the time of 
writing or m other ways 

The table shows that 29 patients present a fistula sign and improved 
hearing, while 21 patients have improved hearing despite a failure to 
present a fistula sign, l e the fenestra has not closed Five patients 
present a positive fistula sign but have nevertheless obtained no improve- 
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ment of hearing Four of these were unfit for operation prior to surgi- 
cal intervention, having had an aural range for normal speech of less 
than 0 10 meter Seven have no fistula sign and unchanged hearing , 
in 2 hearing is even impaired Thus the fenestra is open m 55 of 
62 cases, i e , in 89 per cent 

Results m 30 cases followed up for more than six months after the 
operation are recorded m table 2 (m 11 more cases we have no recent 
information) 

It appears from table 2 that 25 of the 30 patients have an open 
fenestra Thus 83 per cent have had an open fenestra for more than 
six months since the operation (Of the 11 patients just mentioned, 
probably 8 or 9 have an open fenestra ) 


Table 1 — Results in 62 Patients Examined One to Thirteen Months 

After Opeiation 



Fistula Test 

Fistula Test 



Positive 

Negative 

Total 

Hearing improved 

29 

21 

50 

Hearing not improved 

5 

7 

12 

Total 

34 

2S 

62 

Table 2 — Results in 

30 Patients Examined Six Months or More 



After Operation 




Fistula Test 

Fistula Test 



Positive 

Negative 

Total 

Hearing improved 

12 

10 

22 

Hearing not improved 

3 

5 

8 

Total 

15 

15 

SO 


SUMMARY 

An account is given of the technic of Popper’s operation for oto- 
sclerosis as described in the Journal of Laryngology and Otology m 
1946 

This operation, in which the initial incision is made anterior to the 
external auditory meatus, has been carried out on 90 patients with the 
following modifications of Popper’s original technic 

1 The skin lining the wall of the anterior part of the bony meatus is pre- 
served, the integuments being detached from the tympanic portion prior to the 
removal of the latter and subsequently used as a plastic flap 

2 The skin flap from the posterior bony meatal wall (the “meatal flap”) is 
nia e ar sma er an that recommended by Popper, being made 1 cm long only 
* JtT e P° s ^ nor an d much narrower downward in the posterior meatal 
tinned orwa £ m * e su P er ior meatal wall Only by introducing these modihca- 

n one e sure to avoid postoperative narrowing of the external auditory 
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meatus, a narrowing which may easily cause retention in, and possibly inflamma- 
tion of, the mastoid cells 

3 The tympanic membrane is not detached to the extent indicated by Popper, 
but only over the area of the incisura Rivmi including the posterior tympanic spine 

4 The lateral bony attic wall is removed in the following way A hole is cut 
with a 2 mm burr through the middle of the attic wall Next the “bridge” thus 
developed is chiseled away The hole m the attic wall is made larger with 
chisel and rongeurs (The varying anatomic conditions of the lateral attic wall 
are described) 

5 The cutting of the fenestra in the vestibular dome is not earned out as indicated 
in Popper’s original publication but according to Shambaugh’s method (“enchon- 
dralization”) The meatal flap is kept in situ after the operation by means of 
a strip of gauze soaked in sulfathiazole-penicilhn-Ringer's solution (10 cc of 
Ringer’s solution containing sulfathiazole sodium, 0 S Gm , and penicillin, 1000 
Oxford units per cubic centimeter) 

After the operation the patient is placed in the head supporter recommended by 
Shambaugh, with the head upright 

The advantages of the transtympanic over the transmastoidal opera- 
tion are discussed 

1 The tympanomeatal flap can be detached easily and quickly, without wasting 
time by thinning and breaking down the posterior bony meatal wall 

2 The tympanic membrane is detached to a small extent only 

3 One gets a “square-on” view of the site of fenestration in the vestibular 
dome 

4 The facial canal stands out clearly 

5 The mastoid process is left intact 

6 It is unnecessarv to remove the head of the malleus 

For these several reasons the operative trauma oi Popper’s pro- 
cedure is far smaller than that ot Lempert’s operation The Popper 
technic can be carried out more quickly and easily There is no risk 
of infection of the cell system of the mastoid process when the skin of 
the mastoid process is treated as indicated in this article 

Among 90 operations carried out within the period between November 
1946 to March 1948 there were only 2 failures with increased impair- 
ment of hearing The fenestra has remained open m 89 per cent of the 
cases Among the patients followed up more than six months after 
the operation 83 per cent have an open fistula The results of investi- 
gations of the acoustic and the vestibular function carried out before 
and after the operation will be reported in the following articles by 
Dr Helmer Rasmussen and Dr Harald Ew r ertsen, respectively 



II ACOUSTIC FUNCTION BEFORE AND AFTER 
OPERATION FOR OTOSCLEROSIS 

HARALD EWERTSEN, M D 

*N INVESTIGATION of the acoustic function is essential in 
A the diagnosing of otosclerosis In the present paper an account 
is given of tests made with tuning forks, monochord, whispered voice 
and speech as well as with the audiometer and possibly Fowler’s 
test None of these functional tests are ideal, and discrepancies are 
often experienced between the various tests 

Tuning forks and the monochord are not quite satisfactory when patients with 
impaired hearing are concerned 

Trow'bridge, 1 wdio has for several years been doing routine hearing tests in the 
United States Army, using both tuning forks, speech and audiometer, stated that 
tuning forks can be usefully applied only with intelligent persons, but “the results 
v'ere often confusing and contradictory, and precise conclusions could not be made 
from them alone ” 

The monochord is of importance for the fixing of the upper tone limit Hall 2 
holds that the assessment of the upper tone limit obtained by measuring bone con- 
duction with the monochord “is a useful indication of the probability or otherwise 
of success” in the selecting of patients for operation, a fact which has been 
corroborated through our investigations 

Speech hearing tests, as Holmgren 3 pointed out, give great variations, many 
different factors being involved, such as the acoustic conditions of the room, the 
vocal pitch of the examiner, and the psyche and disposition of the patient Practice 
and guessing will, moreover, play a part in repeated hearing tests, so that an 
apparent improvement may be noticed 

Fowler 4 maintained that the distance at which whispered voice or speech can 
be heard may present variations of up to 200 per cent, because among other reasons, 
the examiner is apt, quite unconsciously, to raise his voice at increasing distance 
from the patient 

Some of these difficulties have been overcome by using gramophone records foi 
the hearing tests, with which the loudness of the reproduction of whisper or speech 
can be exactly regulated However, this method also has certain disadvantages 
The reproduction is not true to nature, the records become worn, and on repeated 
tests the patients will gradually learn the test words and their order of succession 

\ Trowbridge, B C Correlations of Hearing Tests, Arch Otolanng 45 
319 (March) 1947 

2 Hall, S I J Larjng & Otol 60 201, 1945 

3 Holmgren, G Nord med (Hygiea) 100 681 and 757, 1938 

4 Fowler, E P Simple Method of Measuring Percentage of Capacity 

or earin & Speech Fundamental Factors in Setting up a Standard, Arch 
Otolarjng 36 874 (Dec) 1942 
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Fowler 4 has ascertained that one need not distinguish each individual sound 
to be able to understand ordinary speech To hear 70 per cent of the articulation 
is quite enough to catch the sense To fulfil this requirement, ordinary speech must 
reach the ear with an intensity of not less than 30 decibels above the threshold 
value It may, therefore, be understood that in a patient with impaired hearing a 
gain of 10 decibels is sufficient to change a number of incoherent sounds into 
intelligible speech 

It is a common experience that there is often a discrepancy between the audio- 
gram and the result of the speech test Thus, for instance, Kinney 5 wrote that 
the degree of impairment of hearing found by audiometry need not correspond 
to that ascertained at the speech test, because pure tones (= audiometer) are not 
heard any better binaurally than with the best ear alone, whereas spoken voice 
is heard better binaurally than with the best ear only 

In audiometry the weakest audible intensity of a pure tone is registered, and 
the curve indicates the threshold of hearing but gives no information on that which 
is of the greatest importance for the patient’s social adequacy, namely, his acuity 
of hearing above the threshold Two persons with similar threshold audiograms 
may not hear speech alike This is due to the recruitment phenomenon present 
m patients with nerve deafness but not in patients with a lesion of the conductive 
system Fowler gives an instance of 2 patients, both with a threshold audiogram 
showing a loss of 40 decibels Supposing that one patient has conductive deafness — 
he will not be able to understand speech till the intensity is 70 decibels, l e , 30 
decibels above the threshold, whereas the other, if he has nerve deafness, will be 
able to understand speech at 54 decibels, owing to the regression or recruitment 
The audiogram has so far given the best objective measure of changes of 
hearing acuity when the determination is made with the same apparatus and in the 
same noise-free room, and is carried out by an experienced examiner There is, 
however, no doubt that the patient’s experience and disposition influence the result 
Harris, 6 by making repeated audiometric tests on a great number of patients, 
found the accuracy to be within 4 3 to 40 decibels at frequencies from 512 to 2048 
In otosclerosis the impairment of hearing is — as is well known — due to two 
different factors, a conductive factor and a perceptive lesion, depending as it does 
partly on the stapedial ankylosis and partly on an impairment of function of the end 
organ of hearing The ankylosis has by far the greater share m the impairment 
of hearing, so that the audiogram presents a considerable difference between air 
conduction and bone conduction 

For prognostic purposes it is important that the value of the bone conduction, 
as an expression of the function of the cochlea, be ascertained, since by operation 
no greater improvement of the air conduction can be obtained than that correspond- 
ing to the existing degree of bone conduction However, Lempert 7 pointed out 
that neither the bone conduction values found with tuning forks nor those obtained 
with the audiometer give fully reliable measures for the function of the end organ 
of hearing, partly because of transmission of sound to the better ear and partly 
because of recruitment 

5 Kinney, C E Laryngoscope 55 117, 1945 

6 Harris, J D Free Voice and Pure Tone Audiometer for Routine Test- 
ing of Auditory Acuity Studies on Comparative Efficiency, Arch Otolaryng 
44 452 (Oct ) 1946 

7 Lempert, J Lempert Fenestra Nov-0 valis with Mobile Stopple, Arch 
Otolaryng 41 1 (Jan ) 1945 , cited by Fowler, E P Otosclerosis An Index 
of Literature, with Abstracts, for 1944-1945, ibid 45 215 (Feb ) 1947 
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Walsh and Silvermann 8 likewise hold that bone conduction is no reliable expres- 
sion of cochlear function, because the thickness of the bone, the degree of its 
pneumatization and the condition of the mucosal lining influence the degree to 
which sound waves are conducted through the bone (“Bone conduction tests in 
many cases are unreliable We pay little attention to them and use them only 
for general screening”) 

The conclusion is that there is not yet an exact test for acoustic 
function to indicate the degree of the auditory nerve’s degeneration, 
so that — on the assumption of a technically successful operation — one 
cannot yet settle the prognosis with regard to the patient’s postopera- 
tive acuity of hearing Holmgren 9 has given an illustrative example 
The patient prior to operation presented a bone conduction threshold 
of 70 decibels and an air conduction threshold of 90 decibels at the 
frequency of 2000 cycles, and accordingly there would seem to be contra- 
indication for operation However, the patient presented a postopera- 
tive improvement of the bone conduction threshold to 5 decibels and 
of the air conduction threshold to 35 decibels, and the patient had 
obtained hearing for speech at a distance of 10 meters, compared with 
ad aurem hearing two years previously 

MATERIAL 

The observations to be reported \\ ere made on the first 85 patients operated on m 
the ear department of the Sundby Hospital, Copenhagen, beginning Nov 8, 1946 — 
within about seventeen months prior to the time of writing 

The diagnosis of otosclerosis and the selection of the patients were based on 
the following criteria past history, otoscopic examination, investigation of acoustic 
and vestibular functions, roentgenographic study In estimating the material it 
should be borne in mind that the indications for operation were not particularly 
strict, because (1) the risk of further impairment of hearing is small, (2) the ear 
with the poorest hearing acuity has always been operated on, and (3) patients, 
even those with excessive hardness of hearing, have a chance of obtaining con- 
siderable improvement of hearing acuity 

Of the 85 patients, one third were men and two thirds were women, a sex 
incidence which accords with that of other statements 

The ages of the patients ranged from 22 to 67, with an average of 45 years 
The defect of hearing had persisted for from five to forty-five years, and had 
first been noticed by the patients at some time within the period from the age of 
puberty till about the end of the thirties, in most cases within the twenties About 
60 per cent of the patients had used a hearing aid prior to the operation 

OBSERVATIONS 

Pc? acusis In addition to hardness of hearing and tinnitus, numer- 
ous otoscleiotic patients report a subjective phenomenon called para- 
cusis willisiana, which means that the patient’s hearing is better in 
noise (e g , tram, tram or factory) than under quiet conditions 

8 Walsh, T E , and Silvermann, R S Laryngoscope 56 536, 1946 

V Holmgren, G Nord med 37 151, 1948 
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This is, according to Voss, 10 due to a thiotropy, 1 e , the power of 
certain gels to be liquefied by intense shaking, after which they return 
to their original consistency Wood 11 succeeded in making thiotrop’c 
gels liquid by the action of sound waves of high frequency 

Fifty-eight of the patients were questioned about this symiptom 
Thirty-four answered m the affirmative, while 24 had observed no 
such symiptom In other words, 59 per cent of these patients had 
experienced paracusis This is, therefore, a rather important symptom, 
the more so because all other forms of deafness are extremely rarely 
found associated with paracusis 

Diplacusis — Among 38 patients questioned 1 patient stated that 
diplacusis (for deep tones only) had been noted 

Tinnitus — This is a symptom commonly associated with otoscler- 
osis Only 8 of 70 patients had never had a subjective noise in the 
ears Lempert stated that tinnitus ceased m 95 per cent of his suc- 


Table 1 — Tmmtns 


Prior to Operation — 70 Patients 

Following Operation— 53 Patients 

25, pronounced tinnitus 

28, unchanged tinnitus 

37, v arying or light tinnitus 

15, cessation ot tinnluts * 

S, no tinnitus 

6, reduced tinnitus 


4, aggravated tinnitus 


* Tinnitus ceased in 15/53, or 29% 


cessful operations Among the piesent patients the tinnitus was as 
shown m table 1 

Acuity of Heanng — Acuity was assessed on the basis of whispei 
and voice tests, audiometry, tuning-forks and monochoid tests and the 
patients’ own statements 

There are many ways in which to estimate acuity of hearing I 
shall point out here only the most important 

It is the patient’s hearing of speech which is the decisive factor 
for his social adaptation Moreover, the speech test has proved, 
despite its drawbacks, to give a serviceable measure of the patient’s 
loss of hearing 

The room in which the tests were performed was 15 meters long 
and had a somewhat varying noise level The voices of the different 
examiners gave varying results, yet the variation was within fairly 
narrow limits, so that classification of the patients was possible (see 
table 2) In order to counteract the unconscious inclination to raise 

10 Voss, O Med Welt 13 1011, 1939, cited by Fowler, E P Oto- 
sclerosis An Index of the Literature \\ ith Abstracts, for 1944-1945, Arch 
Otolanng 45 215 (Feb ) 1947 

1 1 Wood, cited by Voss 10 
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the voice at increasing distance from the patient, I performed each 
test with closed eyes and concentrated on speaking m the same intensity 
of voice throughout 

Of the 85 patients, 69 have been kept under observation for from 
one to thirteen months since the operation The speech tests ga\e 
the results indicated in table 2 Two showed slight deterioration 
(from 3 to 1 meter and from 0 20 to 0 10 meter) , in 11 hearing was 
unchanged, m 16 hearing was somewhat improved and m 40, l e, 
58 per cent, hearing was definitely improved (V >4 meters) 

Within the group capable of hearing voice at a distance of 10 cm 
or less only 18 per cent obtained definite improvement Hence this 
upper group must be regarded as unfit for fenestration 

Table 2 — Results of Speech Tests of 69 Patients Made Befoie and 
After Fenesti ation 


Hearing- Distance After Operation 




Ad 








Proportion of 

Hearing Distance 


Aurem 








Patients 

Before 

Pa 

to 010 

0 20 

0 50 






Definitely 

Operation 

tients 

M 

M 

M 

12M 

4M t 

8M 

12 M 

>15 M 

Improved 

Ad aurem (shout) 

1 



1 






Oof 1 | 1W 
4 Of 21 ) 

Ad aurem too 10M 

21 

2 

8 

5 

2 

2 

1 

1 


At 0 20 M 

23 

i 

2 

i 

3 

3 

5 

1 

7 

16 of 23 | 

At 0 50 M 

11 




2 



4 

5 

9 of 11 | 

Atl 00 M 

3 




1 


1 


1 

2 of 3 | 

At 2 00 M 

4 






3 


1 

4 of 4 ) 77% 

At 4 00 M 

1 




1 





1 deteri | 
orated | 

At 8 00 M 

5 







3 

2 

5 of o J 

Total 

69 

u 

10 

7 

9 

5 

10 

9 

16 

40 Of 69 = 58% 


Age Incidence 

In the upper group 13 of 43 = 30 per cent were under 45 jears old 
In the lower group 19 of 26 = 13 per cent were under 45 years old 


* periods of observation ranged from one to thirteen months 
t Bold face figures indicate safe improvement 


The age incidence bears out the theory that otosclerosis is a dis- 
ease which progresses with increasing age Thus, the patients of 
the group proving to have been the least fit for operation were also 
the oldest If we set the limit at the average age of 45 years, only 
30 per cent were under 45 >ears of age in the upper group, against 
73 per cent in the lower group 

If stiicter limits had been set for the indications for operation and 
the least fit group, comprising 22 patients, had been excluded, 47 patients 

" ou ^ have been left, of whom 36, l e , 77 per cent, obtained definite 
improvement 

This again means that hearing for speech is not a bad indicator 
o the result to be expected from operation If the patient has hearing 
or voice at 10 cm or less (V^y 10 cm ), there is only 18 per cent 
chance of definite improvement, whereas there is 77 per cent chance of 
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definite improvement when there is hearing for voice at 20 cm or more 

(V ^ 20) 

On the other hand, hearing for voice at 10 cm or less is no 
contraindication for operation, some patients obtaining considerable 
improvement of hearing I have therefore tried to find out whether 
any of the other hearing tests can give a hint as to the prognosis 
Table 3 presents the average determinations for 22 patients with 
preoperative hearing for voice at 10 cm or less Of these patients, 

Table 3 — Results of Pi copci ative Tuning Fork, Fowler and Monoclioid Tests of 
22 Patients with Pi eoperative Hearing for Voice at 0 10 Meter or Less 


Tuning 

Fork Test Fowler’s Monochord 




4\er 

r 

_A 

Test 


Test 



age 

kir 

Bone 

A 

r v 

, 

— \ 


Group 

•ige 

ai 

ai 

Bone Air 

Vir 

Bone 

11 patients 

with hearing improved to V = 

7 M 4S 

4" 

13" 

55 db 90 db 

0 

16,000 

11 patients 

with unimproved hearing 

52 

3" 

14" 

56 db SS db 

0 

10 000 


The third column shows the average vibration time m seconds for tuning fork ai, measured 
partly by air conduction and partly by bone conduction (normal = 60" and SO") 

The fourth column contains the average decibel values calculated according to Fowler 
partly by bone conduction and partly by air conduction 

In the last column the average r alues have been set out for the upper tone limits b> air 
conduction and by bone conduction, measured mth the monochord 


Table 4 — Results of Speech Tests of 30 Patients Sri to Thirteen 
Months After Fenestiation 




Postoperative Hearing Distance 





Ad , 



J — 


\ 




4urem 





15 M 

Safe 

Preoperative 

Pn 

to 0 10 0 20 

0 50 




or 

Improve 

Hearing Distance 

tients 

M M 

M 

1 2 M 

4 M * 

SH 12 M 

More 

ment 

A.d aurem to 0 10 M 

10 

5 1 




1 1 

2 

4 of 10 

0 20 M 

9 

1 


1 

1 

1 

5 

7 of 9 

0 301 M 

5 


1 

1 


1 

2 

3 of 5 

1 m 3 M 

3 



1 


1 

1 

2 of 3 

4 00 M 

1 






1 

1 of 1 

SO 0M 

2 






2 

2 of 2 

Total 

30 






19 of 30 = 63? 


* Bold face figures indicate safe improvement 

11 obtained more or less improvement of hearing (averaging V = 7 
M ) while m the remaining cases the hearing remained unchanged or 
was slightly worse 

The two groups were compared with regard to age, hearing acuity 
measured with tuning fork ^ and the bone and air conduction values 
obtained with monochord and audiometer The values for the lower 
limit were difficult to calculate, but they seem to have been identical 
in the twm groups 

Only the average \ alues have been recorded m table 3 It appears 
from these figures that the two gioups of patients presented no dif- 
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ferences with regard to average age, hearing acuity measured with 
tuning fork a 1 or level of audiometer curves But the preoperative 
value for the upper tone limit of bone conduction measured with mono- 
chord was essentially higher for the group of improved patients than 
for the patients who obtained no improvement of hearing This obsei- 
vation bears out Hall's previously mentioned experience 

Forty-one patients were operated on more than six months ago 
We still have contact with 30 of these patients In 1 patient hearing 
has slightly deteriorated, m 8 hearing is unchanged, m 2 hearing is 
slightly improved, m 19 l e , 63 per cent, hearing is definitely improved 



Air conduction values of 30 patients according to Fowler’s test The ordinate 
indicates the preoperative value in decibels, and the abscissa the postoperative 
value measured from six to thirteen months after the operation Eighteen of the 
30 patients, i e , 60 per cent, have obtained improved hearing 

By leaving out again the least fit group, comprising 10 patients, with a 
hearing for speech less than 0 10 m there are 20 patients left, of whom 
15, i e 75 per cent, obtained definite improvement 

The fistula sign changed m 7 patients from positive to negative 
in the course of from six to thirteen months after the operation, but 
m 3 of these the acuity of hearing is still improved This means that the 
stula closed within six to twelve months after the operation m 4 of the 30 
patients, 1 e 13 per cent By way of comparison the percentages 
reported by some others may be stated Lempert had 140 among 1,000 
(14 per cent), Shambaugh 51 among 800 (6 5 per cent), Day 10 among 
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100 (10 pei cent), of whom 9 Mere among his first 50 patients (18 pei 
cent) — m other words, figures coiiesponding to those of the present 
gioup 

In the chart I have set out m diagrammatic form the air conduction 
values calculated according to Fowler’s test 

The audiometer m the Sundby Hospital is a radiometer® product 
ot rather fine calibration Three examiners have each studied 7 young 
persons in whom otoscopic examination showed normal conditions and 
have geneiall} found thresholds of about 5 to 10 decibels wheie the 
thresholds ought to be on the zero line The results ot our measurements 
have to be corrected upward by about 10 decibels to correspond with 
the measurements of other authors 

All the values grouped about the axis at a distance of up to ±5 
decibels are legarded as unchanged (10 patients) In 2 cases the values 
he somewhat below the axis, thus showing slight deterioration Eighteen 

Table 5 — Shifts of Tone Limits 




Fenestra 




/ 

\ 




Open 

Closed 

Total 


! up 

1 


1 

Shift of loner tone limit 

unchanged 

3 


3 


L don n 

9 

2 

11 

Total 


13 

2 

15 patients 


[ up 

7 (2) 

i 

8 (3) 

Shift of upper tone limit 

unchanged 

o 


2 


[ down 

11 (2) 

3 

14 (5) 

Total 


20 (4) 

4 

24 (8) patients 


l e 60 pei cent, whose values he above the axis, have obtained improved 
hearing Thus, there is agreement between the results obtained by 
audiometry and those obtained by speech tests However, none of these 
patients has achieved a threshold of hearing better than 30 decibels by 
air conduction 

The bone conduction values before and after operation have in these 
30 cases remained fairly constant within the range of error of ± 5 
decibels But in 4 cases an improvement was shown in bone conduction 
of from 14 to 20 decibels The requirement often made by American 
investigators of a preoperative bone conduction threshold better than 30 
decibels within the speech range is in our opinion too strict, this require- 
ment having been fulfilled by only one of the patients here reported on 

Moreover, mention wall be made here of the shifts of upper and lowei 
tone limits The shift of the lower tone limit following the opeiation 
was controlled in 15 cases In 1 it was raised (from 30 to 65 cycles) , 
m 3 it remained unchanged, and in 9 it w^as depressed, m some of them 
as far down as 16 cycles 
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The shift of the upper tone limit was controlled with the monochord 
m 24 cases and compared with the improvement of hearing and the 
fistula sign Shambaugh found no depression m his material, and he 
holds that depression of the upper limit is indicative of serous labyrin- 
thitis, affecting chiefly the upper tone limit 

Holmgren, on the other hand, regards a depression of the upper tone 
limit as due to reduced mtralabyrmthine pressure 

In the present series the upper limit had become raised (measured 
either by bone conduction or by air conduction) m 8 cases and depressed 
in 14, it remained unchanged in 2 The percentage distributions of 
hearing improvement and fistula sign are alike for these groups 

I shall finally conclude this article with mentioning that Rinne’s 
test was controlled after the operation in 19 of 69 cases In 12 
cases it still showed that bone conduction was better than air conduction 
One explanation for this, among others, is that not only the air con- 
duction but also the bone conduction at this frequency had been prolonged 
by the operation For the remaining 7 patients the Rmne test showed 
that an conduction was better than bone conduction 



II! VESTIBULAR FUNCTION PRIOR TO AND FOLLOWING OPERATION 

FOR OTOSCLEROSIS 

HELMER RASMUSSEN, M D 

TN THE present aiticle the lesults of vestibulai investigations will be 
^ presented for 79 of the 88 patients operated on for otosclerosis 
according to Popper’s method in the ear department of Sundby Hospital 
between November 1946 and April 1948 

Of the 79 patients, the majority, 51, were in their thirties and forties, 
while 5 were in their twenties, and 23 in their fifties and sixties 
Thirty-one were men, and 48 were women 

VERTIGO 

'Concerning 67 the piesence or absence of vertigo prior to operation 
was known , 18, l e , 27 per cent, had been suffering from more or less 
pronounced vei tigo This figure accords with Nager’s 1 findings Of his 
patients, one fourth to one third complained of vertigo, without physical 
vestibular disturbances being demonstrable 

After the operation 15 patients were completely free from vertigo, 
while m the remaining 64 patients more or less disturbing vertigo per- 
sisted for a shorter or longer time, as appears from table 1 

In 7 of the 13 patients with protracted vertigo the symptom was still 
present at the latest follow-up Those with protracted vertigo belong 
chiefly to the first half of this series, a fact which indicates that the 
technic used has giadually improved 

SPONTANEOUS NYSTAGMUS 

Spontaneous nystagmus was demonstiated following the operation 
in all cases except 4 The duration of the nystagmus appears from 
table 2 The duection of the nystagmus was exclusively toward the 
normal side m 35 cases and exclusively toward the side operated on in 1 
case In the remaining cases the direction vaiied between the normal 
side and the side operated on — or the nystagmus was undulatory The 
direction would often change within the same day 

Brunner, 2 on the other hand, arrived at a different result so far 
as he found that the eyeballs rolled toward the side not operated on 

1 Nager, F R , in Fowler, E P Medicine of the Ear, New York, Thos 
Nelson & Sons, 1939, p 261 

2 Brunner, H , and Cutler, M H Labyi inthine Symptoms Subsequent to 
Fenestration of Labjnnth, Arch Otolaryng 45 613 (June) 1947 
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within the first twenty-four hours after operation but that after twenty- 
four hours the nystagmus changed, being either directed toward the side 
operated on or undulatory The nystagmus would generally subside in 
the course of three or four days 

In some cases, after spontaneous nystagmus was no longer observed 
with the patient in the dorsal or the upright position, nystagmus could 
be demonstrated when the head was bent sideways or forward or back- 
ward However, no great importance should be attached to this phe- 
nomenon, as it was no doubt a vascular fistula sign in several of the 
cases 

NYSTAGMUS PRODUCED BY FISTULA TESTS 

Fistula tests were made on all the patients except 2, partly by press- 
ing directly against the site of the fistula and partly by compressing and 


Table 1 — Veitigo After Operation (79 Patients Investigated) 



Duration of Vertigo 

Patients 

No vertigo 


15 

1 to 3 days 


24 

4 days to ivk 


27 

1 to 15 mo 


13 

Total 


79 

Table 2 — Spontaneous Nystagmus After Opeiation (79 Patients Investigated) 


Duration of Nystagmus 

Patients 

No spontaneous 

nystagmus 

4 

1 to 7 dajs 


43 

1 to 4 itk 


27 

1 to b mo 


5 

Total 


79 


decompressing the air of the external meatus with a bulb Furthermore, 
examinations were made for the vascular fistula sign by compiessmg 
the jugular veins from the right and from the left side alternately, as 
well as from both sides simultaneously, and after inhalation ot amyl 
nitrite Finally, fistula tests were made during the first few days aftei 
the operation, i e , before the dressing was changed, by pressing against 
the dressing 

The fistula test was generally made the first time the dressing was 
changed, and then repeated at regular intervals 

The results of the tests appear in table 3 In 2 cases the fistula 
S1 gn was not looked for In 13 cases all fistula tests gave negative 
results, while m 7 cases the fistula sign could be produced only during 
the first few days after the operation by pressing against the dressing, 
whereas the rest of the fistula tests gave negative results 
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Furthermore, it appears that if the fistula has not closed after 
six months, the chance of its remaining open is great, as the fistula 
closed in only 1 of the 17 cases m which more than six months had 
elapsed after the operation 

A comparison between direct pressure and compression made m the 
external auditory meatus for eliciting the fistula sign showed the sign to 
be positive longest by comparison in 16 cases and longest by direct 
piessure in only 1 case 

The direction of the nystagmus appears from table 4 In all cases 
the nystagmus was lateral or lateral-rotary, or mixed lateral and lateral- 
rotary, but never rotary alone It may be added that the fistula sign 
was regular m all the 7 cases in which the sign could be elicited only by 

Table 3 — Fistula Sign After Operation 



Patients 

Patients 



m Whom 

in Whom 



Sign Was 

Sign Later 


Number of Months After Operation 

Still Present 

Disappeared 

Total 

% to % 

S 

i 5 

J 

20 

% to 2 

7 

2 to 6 

15 

5 

20 

G to 15 

16 

1 

17 

Total 

46 

11 

57 


Table 4 — Directions of Nystagmus at Fistula Tests 


Patients Presenting Given 
Type of Nystagmus 


Test 

Regular 

Reverse 

Mixed 

Pressure directlj oier fenestra 

40 

2 

10 

Compression m external canal 

38 

4 

10 

Decompression in external canal 

2G 

7 

S 


pressing against the dressing, (l e , during the first days after the 
operation) 

In a few cases the direction of the nystagmus differed with the dif- 
ferent methods of testing Thus, direct pressure elicited regular nystag- 
mus and compression m the external meatus elicited reverse nystagmus 
m 3 cases, whereas the opposite directions were seen in 2 cases In 
6 cases the eyeballs rolled toward the side operated on both with com- 
pression and with decompression In 3 of these the eyeballs later rolled 
toward the side operated on with compression and toward the opposite 
side with decompression The reverse phenomenon (l e , nystagmus 
toward the side not operated on both with compression and with decom- 
pression) was not observed 

In 76 cases tests were made for the vascular fistula sign by compres- 
sion of the jugular veins, and m 13 cases, by inhalation of amyl nitrite 
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Compression of the jugular veins produced a fistula sign m 30 of the 
76 cases, and amyl nitrite, a positive sign m 6 of the 13 cases This 
result contrasts with that arrived at by Brunner, 2 who in none of 24 
cases of fenestration demonstrated a vascular fistula sign by pressing 
against the carotid artery 

The sign was in no case positive on compression of the jugular 
veins and negative on inhalation of amyl nitrite, whereas the reverse 
was observed m 5 cases 

On compression of the jugular veins the sign u^as regular (i e , the 
nystagmus w r as directed toward the side not operated on) in 9 cases 
and reverse (l e , the nystagmus was directed toward the side operated 

Table 5 — Duection of Nystagmus on Compression of Jugulai Veins and 
Inhalation of Amyl Ritnte 


Patients Presenting Given 
Type of Nystagmus 

A _ . 

Lndu 

Test Regular Reverse 3Ii\ed latorj 

Compression of jugular terns (30 patients) 9 13 7 1 

Inhalation of amjl nitrite (0 patients) 1 5 


Table 6 — Duration of the Vascular Fistula Sign as Obseived m the 30 Patients 
in Whom It JVas Obtained by Compression of the Jugular Vents 



Patients 

Patients 



in Whom 

in Whom 


^mber of Months After Operation 

Sign W T as 

Sign Later 


Still Present 

Disappeared 

Total 

Up to 2 

7 

8 

15 

2 to c 

s 

2 

10 

0 to ]0 

5 


5 

lotai 

20 

10 

30 


on) in 13, m 7 it was alternately regular and reverse, and m 1 case the 
nystagmus was undulatory In other w r ords, the fistula sign w r as reverse 
or alternately regular and reverse in two thirds of the cases (table 5) 
The amyl nitrite sign was m 1 case regular (i e , the njstagmus was 
directed toward the side not operated on) and m 5 cases reverse (i e, 
the nystagmus was directed toward the side operated on) (table 5) 
Ihe amyl nitrite test was performed only once on each of the 
examined patients The reason for this as well as for the fact that the 
test was not made on the remaining patients w r as simply that no more 
ann 1 nitrite could be procured 

The jugular vem test, on the other hand, was made several times 
The results of these repeated tests appear from table 6 It is seen that 
m several patients the sign w r as still positive long after the operation at 
a point of time w'hen the area of operation had healed completely and 
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when, accordingly, no granulation tissue could be expected to be present 
m the fistula Therefore the sign can hardly have been due to changes 
of volume because of hyperemia of granulation tissue here, but must 
have been due to changes of pressure in the labyrinth because 
of increased volume of blood m the latter or to intracranial changes 
of pressure affecting the labyrinth by way of the saccus endolym- 
phaticus 

NYSTAGMUS PRODUCED BY ROTATION 

Two patients were not submitted to rotation tests prior to the 
operation On 28 patients the preoperative tests were made only with 
the patient in the upright position, while on the remaining 49 the tests 
were made with the patient in the upright position and with the head 
bent to the right and to the left, as well as forward and backward 

One patient was not submitted to rotation tests after the operation 
Postoperative rotation tests were made on the remaining patients with 
the head m the different positions In 45 cases the tests were performed 
first one to two weeks after the operation, in 20 cases two to three 
weeks, and m 13 cases three weeks to five months after the operation 

In each position five rotations were carried out to each side within 
about ten seconds 

Rotation with the Patient m Upright Position — Prior to Operation 
It is a matter of no small interest that in 6 patients the postrotatory 
lateral nystagmus was of short duration, less than ten seconds, prior 
to the operation In one of these patients abnoimal conditions were 
demonstrated also for the postrotatory rotary and vertical nystagmus 
In anothei patient the duration was sixteen seconds to one side, but 
forty-nine seconds to the other — in other woids, a difference of more 
than 50 per cent 

The foregoing facts show that the vestibular apparatus was affected 
m these 7 patients This is only what might be expected, since well over 
one fourth of the entire series reported subjective vestibular disturbances, 
namely, vertigo 

After Operation In 12 patients with normal duration of the 
postrotatory lateral nystagmus prior to the opeiation there was now 
found a duration of less than ten seconds for the postrotatory lateral 
nystagmus released from the side operated on However, in none of 
these patients was the duration of the nystagmus released from the 
side operated on less than half of that released fiom the side not 
operated on, which was likewise short, twelve seconds at most 

These findings suggest that there is reduced function of the hori- 
zontal canal on the side of operation, due to a minor damage m conse- 
quence of the operation Likewise, it is suggested that compensation 
has occurred on the side not operated on 
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In 8 patients, 7 of whom were examined one to three weeks 
and the eighth two and a half months after the operation, the duration 
of the nystagmus released from the side operated on was found to be 
less than half of that released from the side not operated on, and the 
longest duration was eleven seconds In 3 of these patients no 
nystagmus whatever was released from the side operated on One 
of the 8 patients was the one previously described m whom prior to 
the operation nystagmus was released from the ear to be operated 
on for sixteen seconds and from the other ear for forty-nine seconds, 
a fact which is suggestive of reduced function of the horizontal canal 
Following the operation, the durations were five and thirty-two seconds, 
respectively, showing complete loss of function of the canal 

In 9 more patients the duration of the nystagmus released from 
the ear operated on was found to be equal to or under half of that of 
the nystagmus released from the other ear As, however, these patients 
presented spontaneous nystagmus toward the side not operated on, the 
lack of lesponse to rotation stimulus of the labyrinth on the side of 
operation cannot be regarded as definitely pathologic 

Thus, in only 8 cases can the horizontal canal be said for certain 
not to have responded to the rotation stimulus 

Subsequent tests showed the postrotatory reaction to have become 
normal in 6 of these 8 cases In the seventh nystagmus was released 
only for six seconds from each side Thus compensation had occurred 
on the side not operated on In the eighth case the membranous hori- 
zontal canal had been removed during the operation, and m this case no 
reaction could be elicited from the side of operation, neither at the 
first nor at the second test which was made on the fiftieth day after 
the operation Compensation occurred here, too, since the nystagmus 
released from the side not operated on lasted twenty-five seconds at 
the former test and only five seconds at the latter Here we have a 
purely experimental corroboration of the laws concerning the post- 
rotatory nystagmus of the patient m the upright position 

So m 8 cases the horizontal canal was damaged during the operation, 
but in 6 of these the damage proved to be reparable To pronounce with 
certainty on the nature of the damage is, of course, difficult except in the 
case in which the membranous horizontal canal was removed during 
the operation, but most likely the pathologic alteration was purely 
mechanical or was caused by hemorrhage It was hardly the result of 
infection 

In 2 cases the nystagmus released from the side operated on was 
directed obliquely downward, probably bcause of the demonstrated 
spontaneous nystagmus directed to the side not operated on 

In 5 cases the lateral nystagmus released from the side of opera- 
tion was, peculiarly enough, combined with a rotary nystagmus to the 
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opposite side In one of these a similai combination was found to be 
released from the side not operated on 

Finally, theie is leason to mention that in 5 cases the duration of 
the nystagmus released from the side not operated on was under half 
of that of the nystagmus released from the side of operation In one 
case the difference was particularly great — four and forty-three seconds, 
respectively — and m another no nystagmus whatever was released from 
the side not opeiated on This was no doubt due to a tendency of 
nystagmus toward the side that was operated on 

Rotation with the Patient's Head Bent I'onvaid 01 Backivaid — 
Rotation with the head of the patient bent forward or backward 
brings about rotary nystagmus, which is released fiom the superior 
and posterior canals on the side to which the mstagmus is directed 
Prior to the operation 49 patients were tested for rotary nystagmus 
In 2 no rotary nystagmus could be brought about in one of the positions 
(m one case no rotary nystagmus to one side, and in the other, neither 
to one side nor to the other), probably on account of a lesion m the 
vestibular apparatus In one of these cases also the postrotatory 
lateral and vertical nystagmus presented abnormal conditions 

After the operation the rotary nystagmus was absent in several 
patients, mainly that released from the side of operation If we leave 
out of account the patients m whom there was spontaneous nystagmus 
on examination, the rotary nystagmus released from the side operated 
on was absent in 12 patients, either with the head bent forward or back- 
ward, or in both positions In all these patients the conditions w ere nor- 
mal before the operation The rotary nystagmus released from the 
side not operated on w r as absent in 1 patient m both positions , and m 
2 patients both that from the side of operation and that from the opposite 
side were absent m one or m both positions In these 3 patients with 
disturbances on the side not operated on or on both the side of opera- 
tion and the side not opeiated on the conditions were normal on 
subsequent examinations 

Of the 12 patients with disturbances exclusively on the side of 
operation subsequent tests showed pathologic conditions persisting in 
1 patient only, whereas the reaction was noimal m the remaining 11 
patients 

The obseivations described suggest that there were disturbances 
of the function of either the superior or the posterior canal or both 
canals m these patients In most of them these distui bailees were, 
however, transitory only 

Rotation zvith the Head Bent to the Right o> to the Left — Rotation 
with the head bent to the right or to the left brings about vertical 
mstagmus The downward directed vertical n\ stagmus is released 
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from the two supenor canals and the upward directed vertical nystagmus 
from the two posterior canals 

Forty-nine patients were tested for vertical nystagmus pnoi to the 
operation In 2 patients the upward directed vertical 113 stagmus could 
not be elicited with the head either on the right or on the left shoulder, 
presumably on account of vestibular disturbances In one of these 
patients also the postrotatory lateral and lotary nystagmus presented 
abnormal conditions After the operation the upwaid directed veitical 
nystagmus was absent m 4 patients without spontaneous nystagmus in 
the position concerned — 111 2 patients in one position only and m the 
other 2 m both positions In 1 of these 4 patients the same pathologic 
conditions were present also before the operation Finally in some 
patients (in part with spontaneous nystagmus) the released nystagmus 
had an oblique direction 

A total of 15 patients presented abnormal conditions of postrotatory 
nystagmus released from the vertical canals Slight or more pro- 

Table 7 — AbnormahUcs of Posti otatoi y A'ysfagmus 


Prior to Operation 
Tjpe of Jvjstagmus 


Patients Presenting 
Abnormal Reactions 


Lateral (77 patients) 

Rotarj (49 patients) 

A crtieal (49 patients) 

After Operation (78 Patients) 

Lateral 

Rotarj 
A ertical 


2 r 
p * 


12 (slight changes) 

S (pronounced changes) 
12 
4 


* In 1 patient there were abnormalities of all three directional tj’pes of nj r stagmus 

nounced changes of the postrotatory lateral nystagmus Avere demon- 
strated in 7 of these patients 

Table 7 illustrates the results of the rotation tests, part of Avhich 
Avere made before and part after the operation 

NYSTAGMUS PRODUCED BY THE CALORIC TEST 

Before Operation The caloric test A\ r as made prior to the operation 
on all patients except 2 One hundred cubic centimeters of Avatei , at 10 
to 15 C , was applied for the test In 27 cases the test Avas made onfy aa ith 
the patient m the upright position and AAith the head bent fonvard, 
AA'lnle m the remaining 50 cases it aa as made also Avith the head bent 
to the sides and backward 

Five patients reacted abnormal^ before the operation In 3 the 
released nystagmus ceased Avhen the head AA r as bent forward, in a 
fourth a purely rotary nystagmus to the opposite side A\as seen i\ith 
the head bent forwaid and m the fifth the nystagmus became A r ertical 
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downward in the forward bent position, and in this case the nystagmus 
ceased when the head was bent backward 

After Operation All the patients were tested except 3 On 
43 patients the test was made first one to two weeks after the opera- 
tion, on 15 patients two to three weeks after, while on the remaining 
patients it was not made till between three weeks and six and one-half 
months after the operation The test, which was generally made with 
insufflation of air, was earned out several times, and the reactions were 
observed with the patient’s head in the different positions 

The test revealed abnormal conditions m 48 of 76 patients Four 
of the 48 patients reacted abnormally also before the operation In 
30 of these 48 patients the reactions were normal except for a lack 
of change of the lateral nystagmus in the forward bent position of the 
head One of these patients was the one mentioned whose membranous 
horizontal canal had been removed during the operation Subsequent 
performances of the test gave change of the lateral nystagmus at for- 
ward bending in no more than 3 of the patients In another patient 
the test when made the first time, seventeen days after the operation, 
showed change at forward bending of the head, but not when made 
the second and the third time, five and eleven months, respectively, 
after the first 

Twelve of the 48 patients presented other abnormal reactions In 
8 the nystagmus could be released only in certain positions, m 2 the 
nystagmus was only lateral or rotary, and in 2 paradoxic reactions wei e 
noted Eleven of these 12 patients had failing change in the forward 
bent position as well In 1 patient only, with paradoxic reactions, 
did the nystagmus change toward the cooled-down side when the 
head was bent forward 

In 6 of these 12 patients the reactions had been normal previously 
except for a lack of change at forward bending In 2 there was no 
caloric reaction whatever at one time, but later there were normal 
reactions except for the lack of change when the head was bent forward 
In 10 of the 12 patients the caloric reactions became normal later, yet 
still with lack of change at forward bending 

Finally, in 6 of the 48 patients the caloric reaction could not be 
released Five of these had spontaneous nystagmus, and the stimulus 
applied, generally insufflation of air, may not have been strong enough 
Subsequent tests gave normal reactions except for lack of change 
when the head was bent forward 

The points of time at which normal reactions, except for lack of 
change, were demonstrated in the latter two groups, comprising 18 
patients, ranged from five weeks to fifteen months after the operation 
The results of the caloric test have been recorded in table 8 
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COMMENT 

The results of the different tests have been recorded m table 9 
The question of particular interest to be elucidated is whether 
the reversal or the varying or the absence of the fistula sign (despite 
the unquestionable presence of the fistula on the vestibule or the adja- 
cent part of the horizontal canal) and the abnormal caloric reaction 
are due to loss of function of the horizontal canal 


Table 8 — Abnormalities Observed at Caloric Tests Made Aftei the Opeiatton 

(76 Patients Tested) 



Patients Presenting 

Type of Abnormality 

Given Abnormality 

Failing change at forward bending 

30 

Other abnormal reactions 

12 

Loss of caloric reaction 

G 

Total 

48 


Table 9 — Combinations of Abnormalities of Function Obseived 

m the 


Different Tests 




Failing Reduced 

Postrotatory Postrotatory 
Reaction Reaction 

from Hon from Hon 
zontal Canal zontal Canal 
(8 Patients) (12 Patients) 

Abnormal 
Caloric 
Reaction 
(48 Patients) 

Absence of 
Fistula Sign 
(13 Patients) 

Reverse or 
Varying 
Fistula Sign 
(12 Patients) 

Failing postrotatory reac 
tion from horizontal 
canal (8 patients) 



6 

2 

3 

Reduced postrotatory reac 
tion from horizontal 
canal (12 patients) 



9 

2 

5 

Abnormal caloric reaction 
(48 patients) 

G 

9 


12 

6 

Absence of fistula sign 
(13 patients) 

2 

2 

12 



Reverse or varying fistula 
sign (12 patients) 

3 

5 

6 




The absence of postrotatory reaction from the horizontal canal 
constitutes the basis for an investigation of this question 

It appears from table 9 that m 11 of 13 cases with absence of 
the fistula sign the horizontal canal reacted on the rotation stimulus, 
though the leaction was impaired m 2 cases Thus, absence of the 
fistula sign was not necessarily due to loss of function of the horizontal 
canal It may have been due to the fact that the pressure could not 
act on the membranous labyrinth through the plastic flap or to the 
fact that the horizontal canal was slightly damaged, since m 12 of the 
13 patients with absence of the fistula sign the caloric test gave no 
change of the lateral nystagmus when the head was bent forward 
The conditions are similar where the reverse sign or the alternately 
regular and leverse fistula sign are concerned In 9 of 12 cases the 



412 


ARCHIVES Of OTOLARYNGOLOGY 


horizontal canal reacted on the lotation stimulus, though somewhat 
weakly in 5 cases, and further m 1 case the caloric test gave no change 
of the lateral nystagmus m the forward bent position The fact that 
the fistula is not situated exclusively on the horizontal canal but 
rather over the area of contact between its ampullar end and the 
vestibule most likely accounts for the reverse or mixed reverse and 
legulai fistula sign in some cases Similar conditions have been 
described by Nylen 3 for the fistulous labyrinthitis 

The fistula sign could be elicited, presumably released by pressure 
on the sensory epithelium, in 6 of 8 cases with absence of postrota- 
tory leaction from the horizontal canal 

As to the abnoimal caloric reaction, notably the failing change 
of the lateral nystagmus in the forward bent position of the head, it 
appears that the horizontal canal responded to rotation in 42 of 48 
such cases 

This observation agrees with the results of Lund’s 4 investigations 
to the eftect that one cannot conclude from the lack of change at 
forward bending of the head that the horizontal canal has lost its func- 
tion The lack of change, seen in such a large number of cases, viz , 
62 pei cent, maj be due to a slight damage of the horizontal canal 
not involving total loss of the function of the canal This accords 
with the fact that slight disturbances of the postrotatory lateral nystag- 
mus were observed in 9 of the 42 cases 

In 2 cases the caloric test when made the first time after the 
operation gave downward directed vertical nystagmus when the head 
was bent forward, 'whereas -when it was made subsequently there was a 
change of the lateral nystagmus The fistula sign was regular in both 
these cases, and the horizontal canal responded to rotation I am 
here in agreement with Lund, 4 who found that one cannot draw from 
the development of vertical nystagmus the general conclusion that the 
horizontal canal has lost its function 

In 2 cases with absence of postrotatory reaction of the horizontal 
canal the caloric reaction w^as normal with change at forward bending 
This goes to show r that the occurrence of the change is no definite 
proof that the normal function of the horizontal canal is present 

As mentioned before, 15 patients presented abnormal conditions of 
postrotator} nystagmus released from the vertical canals, and in 7 of them 
slight or pronounced changes of the postrotatory lateral nystagmus 
were demonstrated Furthermore, the caloric reaction w r as now abnor- 
mal in 10 of these 15 patients Slight or severe damage of the horizontal 

3 Nylen A Clinical Study of the Labyrinthine Fistula Symptoms and 
Pseudofistula Symptoms m Otitis, Acta oto-laryng, 1923, supp 3, pp 1-511 

4 Lund, R La fonction vestibulaire dans la labvrmthite fistuleuse, Rev 
de larjng 54 285, 1933 
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canal was demonstrated by rotation tests and/oi caloric tests in 32 
of these 15 patients 

The results of the investigations show that m a great number of 
the patients (45 of 78) the function of the horizontal canal was reduced 
— in a small number of these (8) even completel} lost — after opera- 
tion for otosclerosis The function returned, however, in several 
cases 

The vertical canal was affected to a far smaller extent (only in 
15 of 78 patients) The damage was rarely of a permanent nature 
In shoit, the most pronounced disturbances were demonstrated 
at the site of operation, the ampulla of the horizontal canal The 
disturbances decreased in the remaining part of the vestibular apparatus, 
without reaching the cochlear apparatus, except in 2 cases, which are 
the only ones m which the hearing was impaired after the operation 
This shows the great importance of antibiotics for the fenestration 
operation 

SUMMARY 

The vestibular function has been tested in 79 patients before and 
after operation foi otosclerosis 

Twenty-seven per cent of the patients had been suffering from 
vertigo before the operation This symptom was present after the 
operation m 64 of the 79 patients 

Spontaneous nystagmus was demonstrated in the majority of the 
patients aftei the operation, varying in both duration and direction 
The fistula sign was originally present in 57 patients, but later 
disappeared in 11 If the fistula is still open six months after the 
operation, it is likely to remain so The fistula sign was generally 
regular The direction may differ with the different methods of test- 
ing The vascular fistula sign was a frequent occurrence, also after 
the area of operation had healed This sign is, in other words, not 
leleased by changes of volume of the granulation tissue m the fistula 
In rotation and caloric tests, some patients presented signs of a 
lesion of the vestibular apparatus before the operation After the 
operation such signs w r ere frequent, notably signs of damage to the 
horizontal canal and, less frequently, to the two \ ertical canals 

The fistula sign may be absent despite functioning of the horizontal 
canal, and, reversely, the fistula sign may be elicited despite loss of 
function of the horizontal canal 



IV BIOCHEMICAL CONDITIONS IN PATIENTS WITH OTOSCLEROSIS 


NIELS RISKAER, MD 

S INCE 1912, when Voss 1 suggested the possibility of a relationship 
between otosclerosis and disturbances of the function of the para- 
thyroid gland, various investigations have been published with the 
object of demonstrating metabolic disturbances of different kinds in 
association with this disease 

Attention has been focused particularly on the calcium metabolism 
However, there have been reports also on investigations of the inor- 
ganic phosphate, cholesterol and protein contents of the serum, as well 
as a few on the serum potassium, magnesium, chlorine and lactic acid, 
the alkali reserve, the sugar metabolism and the basal metabolism 
The latter investigations comprise only fairly small materials, and 
no great importance seems to have been attached to them 

The results achieved by the various mvestigatoi s are not comparable 
A brief survey, therefore, will be given here of the most important 
reports, comprising studies concerning calcium, inorganic phosphates, 
cholesterol and protein 

SURVEY OF THE LITERATURE 

Calcium — Leicher 2 (1922 and 1923) analyzed serums from 40 
patients with otosclerosis and claimed to have found subnormal calcium 
values m 75 per cent and, in the lemaming 25 per cent, an abnormal 
instability of the calcium metabolism Thus, on adnunistei ing 5 to 6 
Gm of primary sodium phosphate daily for from eight to fourteen 
days he observed a small but distinct fall in the calcium level, whereas 
such a fall was not demonstrable m normal persons Results m con- 
formity with this observation have since been published by Behrendt 
and Berberich, 3 Stern 4 5 and Altman and Kopetzky 6 

Lmdeman, 0 on the other hand, stated m 1928 that, by analyzing 
serums from 25 patients with otosclerosis, he found a normal calcium 
level in all except 2, m whose serums it was 7 1 and 7 7 mg per hundred 
cubic centimeters, respectively, without the patients otherwise present- 

1 Voss, O V erhandl d deutsch otol Gesellsch , 1912, p 193 

2 Leicher, H Ztschr f Hals-, Nasen- u Ohrenh 4 74, 1922-1923 

3 Behrendt, H, and Berberich, J Ztschr f d ges exper Med 78 31, 

1931 

4 Stem, cited by Behrendt and Berberich 3 

5 Altman and Kopetzky, cited by Fowler 7 

6 Lmdeman, C F Norsk mag f lsegevidensk 89 223, 1928 
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mg any particular signs or symptoms Fowler 7 and Nager 8 arrived 
at similar results a few years later by analyses of serums from 58 and 
30 patients with otosclerosis, respectively In no case did they find 
values which could be said for certain to he outside the normal range 
of variation 

Breitmann, 9 by examination of a fairly large number of patients, 
found the serum calcium level noimal in the majority, but he encountered 
some whose serum gave either abnormally high or abnormally low 
values 

Finally, Seiferth 10 stated that the serum calcium level is normal 
in some patients with otosclerosis, but in most, raised (Among 22 
patients he found hypercalcemia [calcium higher than 12 mg per 
hundred cubic centimeters] in 7, slightly raised levels [11 to 12 mg] 
in 7, normal levels [10 to 11 mg ] in 7 and a slightly lowered calcium 
level m 1 Seiferth claimed at the same time to have found increased 
excretion of calcium m the urine in all cases except 2 [normal value 
set at 180 to 200 mg for twenty-four hour urine] ) 

These findings were, in Seiferth’s opinion, borne out through 
experiments with dihydrotachysterol (A T 10®), which ostensibly 
gave favorable results in a number of cases This observation has been 
supported by various other investigators, including Kobrak, 11 who, 
however, often combined the treatment with injections of calcium 

Inoiganic Phosphate — Behrendt and Berbench 3 made analyses of 
serums from a fairly large series of patients of Voss’s Clinic and 
found normal values for inorganic phosphate m all cases Similarly, 
Fowler 7 stated that the phosphate contents of the serum samples 
examined by him from 58 patients were normal 

In contrast with these writers, Seiferth 10 claimed to have found 
reduced concentration of phosphate in the serums of the majority of 
the 19 patients examined by him In 7 patients Seiferth found the level 
to be under 3 mg per hundred cubic centimeters, which Behrendt and 
Berberich and Fowler regarded as indicating pronounced hypophos- 
phatemia , in 8 patients Seiferth found between 3 and 4 mg per hundred 
cubic centimeters, which is regarded as subnormal , m 2 patients the 
levels were slightly raised (4 6 to 4 8 mg ), and in 2 patients they were 
quite noimal (3 9 to 4 2 mg) Summarizing, Seiferth stated that 
the majority of patients with otosclerosis have increased concentration 

7 Fowler, E P Calcium, Phosphorous and Cholesterol in Otosclerosis, 
Arch Otolaryng 13 77 (Jan) 1931 

8 Nager, F R Ztschr f Hals-, Nasen- u Ohrenh 34 717, 1933 

9 Breitmann, M (a) Arch f Ohren-, Nasen- u Kehlkopfh 135 289, 
1933 (b) 136 117, 1933 

10 Seiferth, L B Arch f Ohren-, Nasen- u Kehlkopfh 143 429, 1937 

11 Kobrak, F Pract oto-rhino-laryng 1 186, 1938 
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of calcium and at the same time decreased concentration of phosphate 
m their blood serum, so that the formula conesponds to that seen m 
Recklinghausen’s osteitis fibrosa 

Cholesterol — Behrendt and Berberich, 3 through comprehensive 
investigations, arrived at the result that a deci eased cholesterol content 
is a characteristic and constant finding in the blood serum of patients 
with otosclerosis Breitmann, 9 on the other hand, stated that an 
increased amount is nearly always found, at least m elderly patients 
Fowler found normal, or nearly noimal, not definitely pathologic values 
in his series of cases 

Pi oteins — Only one paper has been found dealing with the proteins 
m the serum of patients with otosclerosis, namely, that published by 
Stern, 4 who claimed to have found a relative increase of the globulin 
fraction 

MATERIAL OF PRESENT INVESTIGATIONS 12 

The series of patients studied, from the ear department of Sundby Hospital, 
comprised 51 patients among those operated on for otosclerosis in 1947, 34 were 
women between the ages of 24 and 65, and 17, men between the ages of 26 and 67 
The blood serum analyses comprised calcium, inorganic phosphate, phosphatase, 
total cholesterol, albumin and globulin 

All samples were taken from fasting patients 

METHODS OF ANALYSIS AND NORMAL VALUES 
The methods of analysis used and normal values are outlined 
Calcium — Tisdall’s 13 modification of the Kramer-Tisdall method 
Maximal range of variation ±02 mg per hundred cubic centimeters 
Normal value (9 0) 9 5 to 11 (115) mg per hundred cubic centimeters 
Total Cholesterol — Brun’s method as modified by Br^chner-Mortensen and 
Miller 14 

Maximal range of variation ± 8 mg per hundred cubic centimeters 
Normal value In adults, most often 150 to 300 mg per hundred cubic centi- 
meters, in a few cases, slightly higher 
Phosphatase — The Buchs’s method 15 
Maximal range of variation 0 5 unit 
Normal value in adults, 2 to 8 units 
Inorganic Phosphate — The Gutmans’ 16 method, modified 
Maximal range of -variation ±04 mg per hundred cumc centimeters 
Normal value, adults, 2 to 5 mg per hundred cubic centimeters 

12 These investigations were carried out in the Panel Doctors Laboratory with 
financial support from, and under the direction of, the municipal hospitals m Copen- 
hagen 

13 Tisdall, F F J Biol Chem 56 439, 1923 

14 Brdchner-Mortensen, K, and Miller, E Acta med Scandmav 103 259 
1940 

15 Buch, I , and Buch, H Acta med Scandmav 101 211, 1939 

16 Gutman, E B , and Gutman, A B J Biol Chem 136 201, 1940 
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Protein — The method of Henriques and Klausen 17 

Maximal range of variation total protein, 0 2 mg per hundred cubic centi- 
meters , globulin, 0 3 mg per hundred cubic centimeters 

Normal value total protein, 5 6 to 8 2 mg per bundled cubic centimeters, 
globulin, 1 6 to 3 2 mg per hundred cubic centimeters , albumin, 3 5 to 5 5 mg per 
hundred cubic centimeters 

RESULTS 

To give the clearest possible survey ot the results, each senes of 
analyses will be dealt with separately 

Each senes of analyses was carried out on blood serum samples 
from all 51 patients 

Calcium (normal value, 9 0 to 11 5 mg per hundred cubic centi- 
meters) — The first analyses show ed normal levels m 48 patients In 
3 patients the levels varied a little from the normal range, being 8 1, 
12 0 and 119 mg, respectively However, control analyses carried 
out from three weeks to three months later revealed normal levels also 
in these 3 patients 10 0, 10 3, and 9 9 mg , respectively 

Inorganic Phosphate (normal value, 2 to 5 mg , per hundred cubic 
centimeters) — The first analyses showed normal values m 44 cases 
Abnormal values v r ere found in the remaining 7 (m 5 of these varying 
only slightly from the normal range), being 7 0, 1 7, 5 2, 5 2, 1 8 5 3 
and 6 1 mg , respectively In the first, third and fifth cases of abnormal 
concentration repeated analyses were made from ten days to tlnee 
months later, by which normal values w r ere demonstrated 2 4, 4 4 and 
3 3 mg , respectively 

Phosphatase (normal values for adults 18 to 55 years of age, 2 to 
7 units, for patients more than 55 years of age, 3 to 8 units) — The 
first analyses showed normal levels in 44 patients In 7 the result 
deviated from the normal range of variation — in the majority", only" 
slightly, however For 6 of these patients, 18 to 55 y"ears of age, the 
values were 7 5, 1 0, 7 4, 1 7, 10 0, and 8 5 units , for 1 patient, aged 
56, 9 4 units 

Control analyses were made for nos 2, 5 and 6 The levels were 
now" normal in all 3 2 0, 4 6 and 6 0 units, respectively 

Total Cholestei ol (normal value 150 to 300 mg per hundred cubic 
centimeters, possibly" slightly higher) — The first analyses showed nor- 
mal values in 47 cases In the remaining 4 there were deviations from 
the normal, in 3 of these it was quite small, the values being 342, 315, 
147 and 98 mg 

Control analyses made in 2 of these cases (nos 3 and 4) about 
tv o months later revealed normal values 258 and 301 mg , respectively" 

17 Henriques, V, and Klausen, U Biochem Ztschr 254 414, 1932 
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Pi otein — The normal values per hundred cubic centimeters are 


Men 

Women 


Total Protein Globulin Albumin 


6 3 8 1 mg l 
6 6-8 2 mg J 


I632mg 


! 4 15 6 mg 
l 3 5 5 4 mg 


On the first analyses the total protein content was within the normal 
range of variation in 50 cases One patient only (a woman aged 37) 
presented a slight deviation, the protein level of her serum being 8 4 mg 
The globulin content was normal in 43 cases, while minor deviations 
were noted m the remaining 8 In most of the latter the values were 
below the lower normal limit 1 3, 1 2, 3 3, 1 3, 5 3, 1 4, 1 2 and 3 4 mg , 
respectively The values for total protein were normal in all these cases 


The albumin values were normal in 39 cases In 12 patients minor 
deviations were presented 6 1, 5 8, 5 9, 5 6, 5 7 mg m men, and 2 2, 
6 3, 5 8, 5 6, 5 9 and 5 7 mg , respectively, in women In no more than 
4 patients did both albumin and globulin levels deviate from the normal 
— m all, only slightly The total serum protein was, as stated, slightly 
increased m 1 patient only 


COMMENT 


In general, it may be said that in the great majority of the cases 
of otosclerosis normal values were found on the first analysis for all 
the examined substances In the cases presenting deviations, the latter 
were most often very small, and for none of the substances was any 
tendency in the direction of a rise or a fall of the serum concentration 
noted Where control analyses could be made after demonstration of 
abnormal values for one of the substances, such values were no longer 
present, but normal levels were found in all cases 

The final result is, then, that definitely abnormal values could not 
be demonstrated for any of these substances in the cases of otosclerosis 
examined 

If this result is compared with those of previous investigations, fair 
agreement is seen with Lmdeman’s, 6 Fowler’s 7 and Nager’s 8 findings, 
whereas it is not m agreement with the results achieved by Voss’s 
collaborators (Leicher, 2 Behrendt and Berbench 3 and Stern 4 ) and 
Seiferth 10 No definite explanation can be given for these differing 
observations, but it is worth noting that the latter writers put far 
stricter limits to the normal variations than has been thought possible 
here, a fact which, of course, cannot but influence the interpretation of 
the results of the analyses 

One cannot entirely leave out of account the possibility that at least 
the comparatively great differences may denote variations in the serum 
concentration m different phases, active and inactive, within the course 
of the otosclerosis However, no certain observations have been made 
so far on which to base such a theory 
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Fowler 7 attached great importance to the possibility of such varia- 
tions at the early stages of otosclerosis for the early diagnosis, and 
consequently the prognosis and the prevention of the disease He stated 
that m many cases it had proved possible to stop the progression of the 
otosclerotic changes by regulation of disturbances of metabolism and 
by prevention or termination of pregnancy He held that hardness of 
hearing can be prevented if the process can be stopped before the 
development of the stapedial ankylosis 

In the report on the progress within the study of otosclerosis issued 
m 1946 by the American Otological Society 18 it was stated that Fowler 
had recommended systematic control of all persons descending from 
families in which otosclerosis occurs Particular importance was 
attached to the control measures within the periods of life in which it 
is of the greatest significance that the development of otosclerosis be 
prevented or arrested These periods are said to be the first six months 
of life, the ages between 10 and 20 (notably 11, 12, 13, 14 and 15) and, 
m women, also prior to and during pregnancy, puerpenum, lactation 
and menopause , moreover, control is advisable in periods of particularly 
marked growth and periods of endocrine disturbances 

Fowler is of the opinion that, in addition to otologic examinations, 
the control should consist in measurements, at regular intervals, of the 
calcium, phosphorus, protein, folic acid and phosphatase contents of 
serum, as well as examination of the basal metabolic rate and absorption 
of minerals During pregnancy and puerperium the intervals should 
not exceed two months 

SUMMARY 

A brief survey is made of the reports published so far on investi- 
gations of the calcium, inorganic phosphate, cholesterol and protein 
fraction contents of the blood serum of patients with otosclerosis The 
divergent results are pointed out 

Original investigations are reported, comprising measurements of 
the calcium, inorganic phosphate, phosphatase, total cholesterol, albumin 
and globulin in serum samples from 51 adult patients with otosclerosis 
Definitely abnormal values of any of these substances could m no case 
be found 

It is mentioned that this result does not preclude the abnormal 
variations in active phases of the disease mentioned by Fowler, and 
his proposal that control examinations be made of descendants of 
patients with otosclerosis is cited 

18 A Report of Progress Twenty Years Research in Otosclerosis, Progres- 
sive Deafness and Correlated Problems, 1926-1946, New York, American Oto- 
logical Society, Inc Central Bureau of Research, 1947 



V CONDITIONS OF THE EXTERNAL AUDITORY MEATUS AND THE 
TYMPANIC MEMBRANE IN PATIENTS WITH OTOSCLEROSIS 

SVEND SELS0 

I N EXAMINING patients with otosclerosis in the ear department 
of Sundby Hospital we have tried to find out whether conditions 
seen m the external auditory meatus and the tympanic membrane 
might be of importance in differentiating between otosclerosis and 
other forms of impaired hearing 

The skin of the auditor}'- meatus has been stated to be more dis- 
posed toward atrophy with reduced production of cerumen in patients 
who have otosclerosis than in normal persons and patients with other 
forms of deafness Furthermore, it has been stated that the dimensions 
of the external canal are increased and the sensitivity of the skm 
reduced, that the tympanic membrane is thm with a reddish trans- 
lucent promontorial wall, and that the mobility of the tympanic mem- 
brane is reduced as regards both the pars tensa and the membrana 
flaccida 

I have examined 29 patients suffering from otosclerosis with 
regard to the signs and symptoms described m the foregoing para- 
graph Twenty-nine persons with no disease of the ear have been 
used as controls 

The ages of the patients with otosclerosis ranged from 26 to 67 
The sensitivity was tested by means of a steel needle with a small 
piece of cotton wool, not rolled too hard, at the end The tickling 
was done with a light hand The patient, without having been instructed 
m advance, was asked about his (or her) sensation when the external 
auditory meatus and the tympanic membrane were touched 

It appears from the table that a wide external auditory meatus 
was found a little more often among the patients with otosclerosis 
than among the controls The same was the case with atrophy of 
the skm 

Translucent redness seen through the tympanic membrane was 
found in no person within these two groups Schwartze 1 was the 
first to show that atrophy with light-transmitting redness of the 
tympanic membrane was a characteristic finding in the patients with 
otosclerosis This redness is not due primarily to hyperemia of the 

1 Schwartze H Handbuch der Ohrenheilkunde, Leipzig, F C W Vogel, 
1892, p 915 
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mucosa of the middle ear but rather to transillummation of an abun- 
dance of blood m the new-formed bony tissue m the promontorial 
wall According to Schmerer 2 the translucent red color is sometimes 
extended over the entire tympanic membrane and sometimes limited, 
as patches, to the upper and lower posterior quadrants Both the 
diffuse and the circumscribed redness are manifestations of the same 
phenomenon, but, as far as I can see, the terms “transillummating 
redness” and “Schwartze’s sign” are both in use today The latter 
denotes, then, the circumscribed red patch posteriorly on the tympanic 
membrane 

Conditions of the External Auditory Meatus and the Tympanic Membiane 
in Patients with Otosclei osis 


External auditors meatus 
Skin 

Sensitivity 

Tj mpanic membrane 


f V ide 
1 Normal 
[ Narrow 
j Atrophic 
l Normal 

| Tickling reflex 
I No tickling reflex 
] Cough reflex 
[ Pain reflex 

J Translucent redness 
( No translummatmg redness 


29 Patients 


with Oto 


sclerosis 

29 Controls 

7 

0 

19 

29 

3 

0 

5 

0 

24 

29 

19 

21 

10 

6 

0 

0 

0 

0 

0 

0 

29 

29 


The cerumen production was found to be the same m patients 
with otosclerosis and m controls 

Wojmak 3 examined 100 patients who had otosclerosis and 100 
controls Of the latter, 70 had normal hearing, while 30 had other 
forms of deafness than otosclerosis, chiefly nerve deafness Wojmak’s 
results agree with those recorded by us in Sundby Hospital, only 
he stated that the lumen of the external auditory meatus generally 
is larger in patients with otosclerosis than in persons with normal 
hearing, whereas it is about the same size as that observed in patients 
suffering from other forms of impaired hearing 

Furthermore, Wojmak found Schwartze’s sign to be present m 

21 per cent of the patients with otosclerosis, but present also in 10 

per cent of the patients with other forms of deafness and m 42 per 
cent of the normal controls 

Finally, Wojmak observed absence of mobility of the handle of 
the malleus in 47 per cent of the patients with otosclerosis, 23 3 

2 Schmerer, T Monatschr f Ohrenh 58 965, 1924 

3 tYojmak, F The External Ear and Drum Membrane in Otosclerosis, 

Arch Otolarjng 44 249 (4ug) 1946 
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per cent of the patients with other forms of deafness and 14 2 per cent 
of the normal controls This examination was not undertaken m 
Sundby Hospital 

My associates and I have made investigations of sensitivity on patients 
with otosclerosis after operation and found the conditions to be almost 
the same as before operation 

The conclusion to be drawn from the results of the investigation 
must be that the external auditory meatus and the tympanic mem- 
brane present no characteristics that may contribute to differentiate 
otosclerosis from other forms of deafness 



ACTINOMYCOSIS INVOLVING ETHMOID AND 
MAXILLARY SINUSES 

Report of a Case 


ROBERT B LEWY, MD 

AND 

EPHRAIM L MANNING, MD 
CHICAGO 

W HILE actinomycosis is an unusual disease, it can hardly be con- 
sidered rare Actinomycosis of the jaws is not uncommon Thus 
Axhausen 1 claimed that he saw 30 cases in an average year In all, 
however, the disease is rare enough that it is not often thought of as a 
diagnostic possibility This is particularly true m the field of otolar- 
yngology, where the reports of invasion of the paranasal sinuses are 
exceptional Why this situation should exist when the disease is com- 
monest in the jaws and the cervicofacial region is a matter for conjecture 
and further study Reports of actmomycetic infections involving the 
maxillary sinus have been rare Voss 2 (1939) reported 1 case, as did 
Hersh 3 in 1945 

Matheis 4 stated that 60 per cent of all cases of actinomycosis involve 
the head and neck, the typical history beginning with a dental extraction 
Of Dobson and Cutting’s 8 1 1 cases of cervicofacial actinomycosis, there 
had been dental extractions m 9 In 6 of these instances theie had been 
extractions before the infection became evident, and in 3 cases extrac- 

From the Department of Otolaryngology, University of Illinois College of 
Medicine, and the Department of Otolaryngology, Veterans Administration Hos- 
pital, Hines, 111 

Published with the permission of the Chief Medical Director, Department of 
Medicine and Surgery, Veterans Administration, who assumes no responsibility 
for the opinions expressed and the conclusions drawn by the authors 

1 Axhausen, G Early Clinical Picture of Jaw Actinomycosis, Deutsche 
med Wchnschr 62 1449-1451 (Sept 4) 1936, Das Fruhbild der Kieferaktmomy- 
hose, Arch f klm Chir 183 21-23, 1935 

2 Voss, H G W Actinomycosis, J Am Dent A 26 260-263 (Feb ) 1939 
3 Hersh, J H Primary Infection of Maxillary Sinus by Actinomyces 
Necrophorus, Arch Otolaryng 41 204-207 (March) 1945 

4 Matheis, F S Actinomycosis of Jaws and Diseases with Similar Symp- 
toms, Internat J Orthodontia 23 1032-1044 (Oct ) 1937 

5 Dobson, L , and Cutting, W C Penicillin and Sulfonamides m the Therapy 
of Actinomycosis Report of Sixteen Additional Cases and in Vitro Tests of 
usceptibihty of Actinomyces to Penicillin and Sulfadiazine, JAMA 128 
So6-863 (July 21) 1945 
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tions were accomplished after the infection started Axhausen 1 stated 
that these infections are produced by pyogenic organisms The pyogenic 
infection is primary, forming a submucous or perimandibular abscess 
which drams intraorally or externally or establishes osteomyelitis This 
development prepares the ground for the actmomycetic infection In 
the beginning, the actinomycosis is a secondary infection, later, the 
actinomycosis is the main infection, and the pyogenic infection is 
secondary 

The causative agent of actinomycosis is Actinomyces bovis, a patho- 
genic, non-acid-fast, anaerobic, gram-positive fungus Bostrom in 1890 
claimed that the saprophytic, aerobic, acid-fast organism found m 
grasses and cereals is identical with the one lecovered from actinomy- 
cotic lesions He expressed the belief that the actmomycetes penetrated 
into the human tissues by means of awns, beards and straws, when 
these were introduced into the mouth by patients chewing on a blade 
of grass, barley or gram Emmons, 0 however, expressed the opinion 
that this was an unfortunate misconception due to Bostrom’s mistaking 
a saprophyte for a pathogen Davis 6 7 stated that A bovis is a faculta- 
tive anaerobe, difficult to grow and grown only at body temperature* 
Accoiding to Wolff and Israel, 8 9 A bovis does not glow on grams and 
glasses at all but normally inhabits the digestive tract, particularly the 
mouth, where it remains as a saprophyte Given proper conditions, e g , 
loweied resistance and a portal of entry, the organism becomes patho- 
genic, with the production of a lesion 

There has been much discussion regarding the mode of infection 
and the possible relationship between farm life and actinomycosis 
Sanfoid and Magath 0 reported 119 patients, of whom only 16 were 
fanners, who had actinomycosis in 1922 New and Figi 10 expressed 
the opinion that the disease is not contagious, as it is exceedingly 
difficult for one to produce it by injecting infected pus into animals 
They further stated that A bovis has never been demonstrated outside 
the human body and, further, that it is an anaerobic organism and no 
spores' have been demonstrated These organisms have been found m 
dental caries and tonsillar crypts of normal persons Sanford and 

6 Emmons, E W Actinomyces and Actinomycosis, Puerto Rico J Pub 
Health &. Trop Med 11 63-76 (Sept ) 1935 

7 Davis, M I J Analysis of Fortv-Six Cases of Actinomycosis with Special 
Reference to Its Etiology, Am J Surg 52 447-454 (June) 1941 

S Wolff, M , and Israel, J Ueber Remcultur des \ctinomyces und seme 
Uebcrtragbarkeit auf Thiere, Virchows Arch f path Anat 126 11-59, 1891 

9 Sanford, A H , and Magath, T B Etiology and Laboratory Diagnosis 
of Actinorm cosis, Minnesota Med 5 71-80 (Feb) 1922 

10 New, G B, and Figi, F A Actmomvcosis of Head and Neck Surg 
Gwiec &. Obst 37 617-625 (Nov) 1923 ’ 
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Magath 9 noted m almost all their 96 cases of cervicofacial actinomy- 
cosis a history of preceding dental or tonsillar disease 

Matheis 4 stated that actinomycosis of the jaw is usually more 
dangerous than is that of the other bones In the skeletal bones the 
infection is usually secondary to infection of the soft tissues, spread by 
contiguity or by way of the blood stream In the jaw it is a primary 
infection spread through the root canals The picture may be mislead- 
ing, and hyperostosis of the mandible caused by actmomycetic infection 
of the periosteum may lead to a diagnosis of sarcoma Matheis men- 
tioned that, whereas in bacterial abscesses the infiltration decreases and 
disappears in time, in actinomycosis part of the infiltration will persist 
The skin appears dark red or blue-red There exists a normal or only 
slightly raised temperature Spread of the disease into the antrum, 
orbit or brain may initiate meningitis or encephalitis and lead to death 
Ziskin, Shoham and Hanford 11 described the infection as beginning 
with a cellular reaction in the soft tissues , the consistency of the lesions 
varies from that of a soft, gelatinous granulation tissue to that of hard, 
fibrous tissue, resembling cartilage One or more firm, reddish or 
purplish infiltrated nodules may be seen, this development is usually 
observed in acute cases or in later stages of the chronic cases The 
swelling may include a hard nodule or a doughy mass, a widespread 
woodhke induration or a combination of all three The lymph nodes 
are usually involved by centrifugal extension The maximal swelling 
is usually noted at the angle of the mandible and extends into the sub- 
maxillary, parotidomassetenc regions and the side of the neck 

In cervicofacial cases, the suppurative process almost always develops 
outward to the skin, seldom pointing into the mouth In the mandible 
the infection frequently invades the periosteum, then spreads to the 
bone, causing a true actinomycotic osteomyelitis Sequestrums may 
form 

Actinomycosis has, as distinguishing characteristics, chronicity, 
multiple fistulas, exudate in which sulfur granules are found, deep- 
seated induration, sinus tracts with orifices which have a border of 
pouting” granulation tissue, trismus (in cervicofacial cases), dysphagia 
and protrusion of the tongue An actmomycetic infection should be 
suspected if, in spite of radical surgical excision of an abscess, a new 
abscess suddenly forms m the neighborhood of an old one 

The sulfur granules are small, yellow, gritty granules in the pus, 
microscopically these show chestnut-burr-hke colonies, consisting of 
branched mycelial threads (hyphae), occasionally with very slightly 

11 Ziskin, D E , Shoham, J , and Hanford, J M Actinomycosis A Report 
l! WCnty ' S,X Cases > Am J Orthodontics (Oral Surg Sect) 29 193-201 (April) 
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clubbed ends Granules are not always present, however, for Berest- 
new 12 described an atypical form which did not produce the small, 
yellow, gritty granules 

In the more recent leferences to therapy, the sulfonamide compounds 
and penicillin have been mentioned frequently as being effective The 
striking point, however, is that the patients usually have been treated 
by a number of agents Dobson, Holman and Cutting 13 in 1941 
treated 3 patients with sulfanilamide, iodides and roentgen radiation 
Voss 2 treated 2 persons by drainage and roentgen irradiation Dobson 
and Cutting 5 (1945) used penicillin and sulfonamide compounds 
Thorson and Mueller 14 (1941) used thymol, potassium iodide and 
roentgen radiation 

Ziskm, Shoham and Hanford 11 (1943) gave a summary of the 
therapy which they used (1) administration of drugs potassium 
iodide, sodium iodide, ethyl iodide, strong iodine solution U S P or 
a colloidal preparation of iodine, copper sulfate and sulfanilamide 
(iodine locally or m ointment form and potassium iodide by mouth m 
doses as high as 250 grains [16 Gm ] or more per day) , (2) irradiation 
roentgen rays, radium, ultraviolet light and alpine (violet) light (roent- 
gen rays being the most effective) , (3) and use of vaccine (autogen- 
' ous) , (4) supportive measures a diet with high vitamin content, and 
(5) surgical procedures complete excision m early stages or, if the 
lesion is extensive, incision, with the application of either 50 per cent or 
stick potassium hydroxide (a solution of acid, usually acetic acid, to be 
kept on hand to neutralize this caustic) 

Hamilton and Kirkpatrick 15 (1945) reported that 2 patients had 
been treated successfully with penicillin (25,000 to 33,000 units every 
three hours) , 1 patient received a total of 5,800,000 units, and the other, 
5,200,000 units These authors stated that the different strains of A 
bovis vary in their susceptibility to penicillin Of five strains examined 
by Garrod m 1944 and compared with the Oxford H strain of Staphy- 
lococcus aureus as a standard, two showed approximately the same 
degree of sensitivity as did the standard staphylococcus, a third strain 
was eight times as resistant , a fourth strain was four tunes as resistant, 
and a fifth strain grew sparsely and atypically m sixteen times the 
concentration of penicillin tolerated by the staphylococcus 

12 Berestnew, N Ueber Pseudoaktinomykose, Ztschr f Hyg u Infektions- 
kr 29 94-116, 1898 

13 Dobson, L , Holman, E , and Cutting, W C Sulfanilamide m Therapy of 

Actinomycosis, JAMA 116 272-275 (Jan 25) 1941 1 

14 Thorson, J A , and Mueller, E F Probable Actinomycosis of Orbit, 
J Iowa M Soc 31 70-72 (Feb ) 1941 

15 Hamilton, A J C , and Kirkpatrick, H J R Actinomycosis Successfully 
Treated with Penicillin Report of Two Cases, Brit M J 2 728 (Nov 24) 1945 



LEWY-MANNING— ACTINOMYCOSIS INVOLVING SINUSES 427 

An outstanding pathologic characteristic of actinomycosis is the 
formation of fibrous tissue, the amount and maturity of which varies 
with the balance of such factois as the age and site of the lesion, the 
resistance of the patient’s tissues and the virulence of the infecting 
organism The amount of fibrous and granulation tissue and its age 
affect the vascularity of the lesion and the flow of blood through it, and 
consequently the permeation of the lesion by penicillin m the blood and 



Fig 1 — The roentgenogram shows clouding of the right maxillary sinus 

the concentration of the drug attained in various parts of the lesion 
Further, actinomycosis may show a considerable degree of latency, and 
relapses may occur a long time after apparent cure 

REPORT Or A CASE 

W D , a 58 year old steel finisher, admitted to the Veterans Administration 
Hospital at Hines, 111 , on Jan 2, 1947, gave a lustorj of having had “flu” two 
weeks prior to admission and of having had a tooth extracted on Dec 30, 1946 
The extraction had been followed on the next day by swelling and pain in the 
right side of lus jaw and face and chills and fever Physical examination on admis- 
sion mealed that he was djspneic and perspiring profuselj, appeared seriously ill 
and had a temperature of 103 F He had a diffuse, tender swelling of the right side 
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of his face and neck, including his eyelids and the lower portion of the scalp 
He had an icteric coloiation of the sclera and skin His tongue and palate were 
swollen, and tne view of the phaiynx was obstiucted The right side of the neck 
was swollen, hard and tender The diagnostic impression was of an acute extensive 
cellulitis of the light side of the face and neck 

The patient was treated initially with hot compresses and large doses of peni- 
cillin, and he was placed in an oxygen tent He appealed to have an adequate 
airway Foi about two months, the patient continued to have a septic temperature, 
which giadually subsided to noimal 



Fig 2 — The loentgenogram shows clouding of the right ethmoid sinus 

Six days after lus admission, abscesses in the light cheek and suprapalpebral 
and infrapalpebral abscesses ueie opened and about 2 cups of purulent material 
was obtained Twenty -six days after admission, an abscess under the scalp in the 
right parietofrontal area was incised and diamed At this time a roentgenogram 
ot the paranasal sinuses showed distinctly decreased tiansparenev m the region 
of the tight maxilla (fig 1) and a defect m the infraorbital margin, changes 
suggesting destruction of bone The right frontal and right ethmoid areas showed 
a decrease m transparency' (fig 2) 

Twenty -six days alter admission, the patient was leferred to the department 
of otolaiyngology, and irrigation of the right maxillary' sinus was performed 
Profuse, purulent material was returned, and this patient was transferred to the 
otolary ngoiogic sei \ ice 



LEWY-MANNING— ACTINOMYCOSIS INVOLVING SINUSES 429 


Frequent irrigations of the right antrum and displacement treatment of the 
sinuses were instituted, with little change in the patient’s condition Hot com- 
presses to the lids were applied continuously Roentgenograms of the sinuses 
repeated two weeks after the first set showed essentially the same conditions as 
those revealed m the original films 

A roentgenogram taken five days after his admission showed a small seques- 
tration m the right mandible 

On February 24, about eight weeks after admission, a right Caldwell-Luc 
operation and a transantral ethmoidectomy, with removal of osteomyelitic maxillary 
bone, were performed A defect was found in the roof of the antrum 

After these procedures, the infection of the antrum and in the anterior facial 
region subsided, but the fistulas in the lids continued to drain copious amounts 
of pus, and marked edema of the lids and chemosis of the conjunctiva remained 



Fig 3 — ( A ) The patient is shown before successful treatment Chemosis of 
the eyelid and two orbital fistulas may be observed ( B ) The patient is apparently 
completely cured There is moderate discoloration of the skin around the orbit as 
the result of roentgen therapy 

The mouths of the draining sinuses showed heaped-up granulation tissue Irriga- 
tion of the lower fistula produced drainage from the upper one, showing a con- 
nection between the two Iodized oil U S P was instilled through the lower 
fistula, and a roentgenogram showed the sinus tract extending from the region 
ot the anterior surface of the malar bone to a eavitj in the lateral portion of the 
roof of the orbit and entering the sinus tract in the uppei lid 

During the first tw'entj -four daj s the patient recen ed 50,000 units of penicillin 
e\er\ three hours, intramuscularly, for a total of 9,600,000 units At various other 
times during his treatment he recen ed 7,300,000 more units of the usual tjpe of 
penicillin and 3,300,000 units ot penicillin m oil and white wax U S P In all, 
ie recen ed 20,200,000 units of penicillin intramuscularly, as w'ell as 7,000,000 units 
oralh For about four weeks he received sulfadiazine with the penicillin 
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Cultures taken nine days after the onset of the infection revealed hemolytic 
and nonhemolytic Staphylococcus albus Five weeks after the onset of the infection, 
hemolytic Staph aureus was recovered Two months later an anaerobic culture 
showed nonhemolytic diphtheroids, and, about nine weeks after the infection began, 
another anaerobic culture revealed A bovis 

Under the combined penicillin-sulfonamide therapy, to which oral administration 
of thymol, irrigations of the sinus tract with 10 per cent thymol and drainage 
were added, the inflammation gradually subsided about four months after its onset 

COMMENT 

Retrospection indicates that the correct diagnosis might have been 
arrived at earlier than it was The delay was due largely to the rarity 
of the disease m the antrum and the ethmoid sinus Certainly in any 
chronic infection of the face, jaw or antrum which displays multiple 
abscesses and sinuses and which resists treatment repeated anaerobic 
cultures should be made m order that an accurate diagnosis may be 
established 

So many modes of treatment were tried m this case that it is 
difficult to decide which, if any, was effective The first wave of im- 
provement followed the surgical removal of the necrotic maxillary and 
ethmoid bones However, shortly after this, improvement was at a 
virtual standstill, and it was at this plateau that the administration of 
thymol was instituted It was given in rather small dosage, and there 
is left the question of the effectiveness of thymol in this infection Its 
use had been preceded by roentgen therapy, which may have been hav- 
ing a long term beneficial effect 

In the light of this case and the previous expenence of others, 
adequate treatment would seem to be in the form of a combined attack 
Surgically, all abscesses should be opened and drained, and all necrotic 
bone should be removed Medically, a combination of penicillin, sul- 
fonamide drugs and thymol is desirable Roentgen therapy should be 
used conjointly The most important determining factor is early 
diagnosis 

SUMMARY 

1 The record, with comment, is presented of a case of actinomy- 
cosis of the right maxillary and the right ethmoid sinus, with some 
cutaneous and orbital spread 

2 The problem of modern diagnosis and treatment of the condition 
is considered 

25 East Washington Street (2) 



INTERPRETATION OF HEARING TESTS 

STACY R GUILD, PhD 
BALTIMORE 

T HE DETAILED reviews and discussions of evidence necessary 
to evaluate critically the reliability of the interpretations that 
have been made of hearing tests would take more time than is available 
today This presentation will therefore be limited to general con- 
siderations of certain aspects of the topic 

NONMEDICAL INTERPRETATIONS OF HEARING TESTS 

To most members of the present audience, the title of this paper calls 
to mind medical problems Before proceeding to the discussion of the 
medical aspects of the topic, however, I wish to remind you that hearing 
tests are interpreted and used in many ways other than diagnostic 
For instance, since time immemorial every employer has noticed, 
consciously or subconsciously, the ability of applicants to hear and has 
interpreted these observations in terms of jobs At the present time, 
the military services of our own and of other countries, without direct 
concern about the causes of poor hearing, have rules with respect 
to hearing acuity as part of their requirements for enlistment and 
for various types of duty assignments Likewise, school administrators 
interpret hearing tests in terms of educational assignments to special 
classes or schools 

Modern telephonic and radio communication systems are all based on 
hearing tests interpreted in terms of electrical circuits and apparatus 
To transmit electrically, without distortion, the entire range of fre- 
quencies of sound waves that man can perceive is an exceedingly difficult 
problem from the standpoint of apparatus , therefore acoustical physicists 
and engineers have devoted much time and energy to the study of how 
well the voice can be understood when its sounds are imperfectly 
transmitted and to the determination of what tv pes of imperfections are 
permissible Some of the results of these nonmedical interpretations of 
hearing tests are of great practical importance m the everyday life of 
tens of millions of persons, for instance, our telephone bills would 

From the Otological Research Laboratory, the Johns Hopkins University 
School of Medicine 

Read before the Section on Laryngology , Otology and Rhmology at the Ninety- 
Seventh Annual Session of the American Medical Association, Chicago, June 
25 1948 
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be many times larger than they now are if for the understanding of 
speech it were necessary to have the receiver emit faithfully all the 
sounds that enter the distant mouth piece Incidentally, some of the 
imperfections that have been found to be permissible are utilized 
deliberately m some forms of communication apparatus to reduce or to 
eliminate the transmission to the ear of extraneous sounds or noises 
which otherwise would interfere seriously with the understanding of 
the transmitted speech sounds 

Phonographs and talking movies are other examples of large scale 
applications of nonmedical interpretations of hearing tests Architectural 
acoustics is also based on hearing tests unfortunately the builders of 
auditoriums often neglect the knowledge of specialists m this field 

The use of tests of hearing in the manufacture of hearing aids, as 
well as m their retail sale, is perhaps better known to the members 
of this audience than are the other examples of nonmedical inter- 
pretations of hearing tests that have been mentioned The interpre- 
tations made of hearing tests m the designing and m the fitting of 
hearing aids, even by noncommercial persons, are basically different 
from those desired in medical diagnosis, and the topic, although of 
interest to many otologists, is mentioned now merely as another example 
of the numerous interpretations that are and can be made of tests of 
hearing 

MEDICAL INTERPRETATIONS OF HEARING TESTS 

Medical men wish to interpret hearing tests m terms of physiology, 
of pathology and of therapy, not m terms of jobs, of apparatus or of 
school assignments Unless they themselves are conducting investi- 
gations on deafness, otologists, when examining patients who are 
hard of hearing, wish mostly to determine why the deafness exists 
and to decide what can be done to alleviate the impairment present 
or to prevent the development of further impairment 

Every otologist is faced daily with the problem of how to interpret 
the tests he has made of a patient’s ability to hear and also with the 
problem of whether additional tests would add information of value 
m the establishment of a diagnosis or m the decision as to what form 
of treatment, if any should be used Most otologists feel a bit 
bewildered, to say the least, by the multiplicity of new hearing tests 
that have been devised and described during the past decade or so 
Each test has been warmly advocated, often by several authors, for 
one purpose or another Faced by this situation, the conscientious 
otologist often v onders whether, m fairness to his patients, he 
should not make provision for the administration of some or of all 
of these neu , and usually elaborate and time-consuming, tests 
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The problem is not a new one, even though the tests themselves 
may be Over half a century ago, in 1896, Bezold 1 m one of his 
numerous papers about hearing tests wrote the following 

In the course of recent years so many and in part time-robbing [zeiti aubende 
-is the word Bezold actually used] testing methods have been devised and carried 
out by various authors, that a purposeful, clear-headed, limitation of diagnostic 
procedures to the necessary and to the most certain and most rapid must be 
regarded today as indeed one of the most difficult tasks for otologists 2 

Many, but not all, of the tests of Bezold’s generation have become 
of interest only to historians, but otologists still are faced with difficult 
choices between what may be termed “ideal” examinations of patients 
and what is practical 

At least ten to twelve hours of time per patient would be needed 
to administer all the hearing tests now regarded by one or another 
investigator as of interest and value The apparatus to make possible 
the administration of these tests would cost a minimum of several 
thousands of dollars This figure does not include the cost of the 
special rooms needed for satisfactory use of the testing apparatus, 
nor does it include salaries of specially trained technicians to use 
the apparatus or payments to skilled electronics engineers to keep 
the various pieces of apparatus m proper operating condition 

The pure tone audiometer is the only apparatus for testing hearing, 
new since Bezold’s time, that has been widely accepted in clinical 
otology The diagnostic importance of a knowledge of air conduction 
thresholds for a series of tones, from low to high pitched, has long 
been recognized For determining such thresholds the pure tone 
audiometer is a time saver, compared to other methods Probably 
this is the reason that the audiometer, a by-product of hearing tests 
in nonmedical fields and itself regarded fairly recently as an elaborate 
test instrument, has been widely accepted and used by otologists 
The other test procedures commonly used (the Weber, Schwabach 
and Rmne tests, performed with a 435 or a 512 double vibration 
steel fork, the watch tick, the whispered and the spoken voice) date 
well back into the nineteenth century 

By means of these older tests alone, made with suitable masking 
of the opposite ear when indicated, the hearing impairment which a 
patient has can quickly be classified as to type and usually as to 
subtype Beyond tins point, for purposes of diagnosis and therapy, 
the history and the physical examination yield the important clues 
The cause of the impairment certainly cannot be determined by hearing 
tests considered without reference to the history and the physical 

1 Bezold, F Ueber den gegenwartigen Stand der Horprufungen, Ztschr f 
Ohrcnh 29 1, 1896 

2 Translated bj the author 



434 


ARCHIVE (Z^OF OTOLARYNGOLOGY 


examination For instance .0 battery of hearing tests can distinguish 
between impaired hearing caused by otosclerosis and that caused 
by impacted cerumen, between impaired hearing due to advanced age 
and that in a 10 year old child afflicted with the Manasse type of 
hereditary progressive nerve deafness or between the possible causes 
of total deafness The otologist therefore uses hearing tests primarily 
to supplement the data derived from history and physical examination 
and to confirm impressions already gamed as to which part or parts 
of the organ of hearing are functioning poorly He knows that 
by a series of elaborate, time-consuming tests several aspects of the 
patient’s hearing disabilities, including thresholds, can be measured 
with more precision than by the tests he uses He doubts, however, that 
this additional information will give reason to change the basic diagnosis 
that can be made from a carefully taken history plus a good physical 
examination and simple, quickly made tests Furthermore, the otologist 
doubts that the elaborate tests will add information apt to change 
the decision as to what treatment, if any, is indicated 

The doubts of clinical otologists with respect to the preceding 
points are well founded Only a few of the lesions that affect hearing 
can be seen and inspected during life, the correlations of these lesions 
with hearing losses are well established Most of the lesions that 
cause impaired hearing can be studied only by histologic examination 
after death By this method important correlations have been made 
with hearing losses known to have been present during life, but the 
number of cases that have been thus studied is too small to warrant 
conclusions as to the effect on hearing of small differences in lesions 
of the same general type In other words, as yet only large differences 
m hearing can be correlated with differences in the lesions responsible 
for the impaired function 

The basic questions a clinician might well apply to each proposed 
hearing test are 

1 What may I learn, that I do not already know, by making this 
additional test? 

2 How good is the evidence that the interpretations made of data 
obtained by this test are correct? 

3 If correct, what value do the interpretations made of the data 
from this test have m the care of patients? 

The answers to these questions must alwa>s take into account the 
present state of knowledge not only of correlations between hearing losses 
and lesions but also of the physiology of the organ of hearing, which 
of course includes portions of the central nervous system as well as 
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the ear The most important physiology *acts, all well known for 
years, are (1) that sound waves are transmitted to the organ of 
Corti according to the laws of that branch of physics known as 
acoustics, (2) that stimulation of the hair cells of the organ of 
Corti by sound waves causes the form of biologic activity known as 
nerve impulses to occur m fibers of the cochlear nerve and (3) that 
these nerve impulses are m some manner relayed via the chain of 
neurons of the auditory pathways to the auditory cortex of the 
cerebrum Nothing is known of how the nerve impulses that reach the 
auditory cortex call forth perceptions of sound, meaningful or other- 
wise Furthermore, the modus operandi of the hair cells of the 
organ of Corti is unknown, despite the numerous papers that have 
been published on the topic The well documented fact, however, 
that the fibers of the cochlear nerve terminate about the hair cells 
of the organ of Corti does make the location of the transition from 
physical sound waves to biologic activity completely unquestioned 
This fact is, indeed, the basis for the division of impaired hearing 
into the two broad groups of conductive deafness and nerve deafness 
Anything which interferes with the normal transmission of sound waves 
to the organ of Corti gives rise to a conductive type of deafness, 
anything which decreases or prevents the normal reactions of the 
hair cells to stimulation by sound waves or which interferes with 
or prevents the normal reactions of the nerve fibers of the pathways 
from the organ of Corti to the cerebral cortex gives rise to what is 
termed nerve deafness Both types of impairment may of course be 
present simultaneously and give rise to a so-called combined deafness 
Additional important facts about the organ of hearing, perhaps 
not so widely known as those previously mentioned but nevertheless 
so well established that they should always be kept in mind m choosing 
and m interpreting diagnostic tests, are (a) each organ of Corti 
sends nerve impulses not only to the opposite side of the brain, as 
formerly believed, but also to the same side, i e , each ear has bilateral 
cortical representation, not merely contralateral 3 , ( b ) each part of 
the length of an organ of Corti sends nerve impulses to discrete 
parts of the cortex rather than diffusely to all parts of the auditory 
area, as was formerly believed 3bi c , (c) high-pitched tones are mediated 

3 (a) Bunch, C C Auditory Acuity After Removal of the Entire Right 
Cerebral Hemisphere, J A M A 90 2102 (June 30) 1928 (6) Woolsey, C N , 

and Wahl, E M Topical Projection of Nerve Fibers from Local Regions of 

m Tlf t0 * e GCrCbral Cortex of Cat, Bull Johns Hopkins Hosp 71 315 
cc ,4_ (c) W alzl, E M Representation of the Cochlea m the Cerebral 

Cortex Linngoscope 57 77S (Dec) 1947 
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by the organ of Corti of the basal turn of the cochlea 4 , and ( d ) inter- 
ference with the physical transmission of sound waves to the organ 
of Corti by conductne lesions often causes more impairment of hearing 
for high tones than for low tones 5 

The last statement is so at variance with classic concepts of the 
significance of impaired hearing for high tones that many otologists 
still do not accept and utilize the idea m their daily work Proof 
of the statement, however, is so simple that every otologist can 
easily make the critical experiment himself It is as follows Determine 
the air conduction thresholds of an eai with good hearing and compare 
them with the thresholds of the same ear obtained when the external 
auditory canal is completely occluded by an obturator The firmer 
the obturator, the greater is the impaiiment for high tones, certainly 
an obturator by its presence cannot cause a tiue nerve deafness 

Otologists and others who are intei ested 111 the careful selection 
and fitting of hearing aids use some rather time-consuming quantitative 
tests that are not of value in diagnostic work but are important in 
the securing of satisfactory utilization of an aid As more and more 
otologists become actively interested in hearing rehabilitation, it is 
probable that diagnostic significance will become established for some 
of the functional differences that are revealed by tests of abilities of deaf 
persons to comprehend amplified speech At the present time, however, 
histopathologic evidence does not exist to support any of the hypothetic 
interpretations that have been pioposed as explanations of functional 
differences observed in the fitting of hearing aids on persons with 
otherwise similar degrees and types of deafness 

The statements made in this paper may give the impression that 
I am opposed to the use of any but the more simple hearing tests 
Such an impression would be eironeous My attitude, rather, may be 
summaiized as follows 

The information obtained from the elaborate tests, or batteries 
of tests, is primarily of reseaich interest, and until the significance 
of the data obtainable by these tests has been evaluated m terms of 
lesions that otherwise would be o\er!ooked or m terms of therapy 
that otherwise would not seem indicated, clinical otologists should 
not be urged to use them or made to feel the) are out-of-date if 
the\ do not In other words, it is time for a clear distinction to be 

4 Habermatin, J Beitrag zur Lelire \on der professionellen Schwerhorig- 
keit, Arch f Ohrenh 69 107, 1906 Crowe, S J , Guild, S R, and Polvogt, 
L M Observations on the Pathologj of High-Tone Deafness, Bull Johns 
Hopkins Hosp 54 315 (Ma\) 1934 

5 Crowe, S T and Guild, S R Impaired Healing for High Tones, Acta 
oto-Hrjng 26 138 1938 Proetz, A W Hearing Acuitv Varying with the 
Position of the Head, Ann Otol , Rhin & Lar>ng 57 241 (March) 1948 
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made between tests for research purposes and those for clinical pur- 
poses Nothing is gained clinically by the making of hearing tests that 
cannot be interpreted with reasonable certainty m terms of causative 
lesions All too often a diagnosis, so-called, amounts to nothing but 
a statement of the kinds of hearing defects found by the tests made 
Such a statement, no matter how elaborate the battery of tests used 
or how detailed the report of the data obtained, is merely a description, 
and not an interpretation, of hearing tests and has no medical use- 
fulness whatsoever 

On the whole, it seems that the reluctance of most clinical otologists 
to spend time making refined, precise measurements by means of the 
elaborate methods devised for the testing of various aspects of the 
hearing function is justified by the paucity of interpretations of proved 
medical value The situation constitutes a challenge to mvestigatoi s 

ABSTRACT OF DISCUSSION 

Dr L \ whence R Boies, Minneapolis This paper is valuable because it 
emphasizes a return to fundamentals When I began the study of otology, the 
audiometer was coming into general use in institutions As its use developed m 
the pirate practice of otology, some of us began to rely on it as an instrument 
for a more or less complete hearing test We were not unlike the physician who 
examines the chest largely by roentgenology and neglects the art of careful 
physical study and to some extent history taking 

The audiometer has undergone marked improvements in the past twenty years, 
but it still remains, as Dr Guild has inferred, an instrument for quickly and 
reliably measuring air conduction thresholds Many otologists are hesitant to 
accept audiometric interpretation of bone conduction values and have more confi- 
dence in the time-honored tests with steel forks Some of us who had been lulled 
into seeming security by the latest improvements in audiometric testing were 
stimulated to critical inquiry by the developments in regard to otosclerosis during 
the past ten years 

I think it may be safely said that among those who are now doing fenestration 
surgery the tests which would be discarded last in the critical evaluation of the 
patient would be those performed with tuning forks Most surgeons who perform 
fenestrations apparently place the greatest reliance on the Rinne test performed 
with the 512, 1024 and 2048 forks It is logical that the ability to understand 
speech should be the best criterion of one’s practical ability to hear, and some 
tests have been developed and others are being developed and simplified which 
may become a desirable substitute for the tests with tuning forks At the present 
time, however, it is my belief that we should continue to utilize the fundamental 
tests and teach them to our men in training 

Dr Guild has had a background in certain fundamental phases of otologic 
research probably unsurpassed by anyone in the Americas and possibly elsewhere 
This gives authority to his opinions, and for emphasis I would repeat his statement 
to the effect that “the information obtained from elaborate tests, or batteries of 
tests, is primarily of research interest, and until the significance of the data 
obtained bj these tests has been evaluated in terms of lesions that otherwise would 
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be overlooked, or in terms of therapy that otherwise would not seem indicated, 
clinical otologists should not be urged to use them or made to feel that they are 
out-of-date if they do not ” 

Dr John R Simpson, Pittsburgh I wonder if some of you are not having 
the same experience that we are having in instructing young men in otology They 
do not seem to be interested m learning the use of tuning forks and too often refer 
the taking of an audiogram to a technician I wonder if they are not missing 

something by such practice I recall that some years ago Dr John B Rae, of 

New York, at a session of the Tnological Society, gave a demonstration of the 
proper use of tuning forks It was one of the most instructive talks that I ever 
listened to in any society meeting 

Those of us who have been brought up on tuning forks find their continued 
use helpful, and they serve as a check and supplement the information gained from 
the use of the audiometer 

Dr Stacy R Guild I wish to thank both discussers for their kind remarks 
I really expected a few brickbats I am sorry Dr Furstenberg could not be present 

to participate in the discussion Dr Simpson’s point is most excellent, and I 

agree that stress should be placed on teaching the fundamentals of the testing of 
hearing As it is, all too often a secretary or a nurse or a technician puts on 
paper some lines which the physician responsible for the care of the patient accepts 
as a reliable hearing test 

The paper today is the outgrowth of numerous conversations with visitors to 
the laboratory Most of the otologists, both from this country and from abroad, 
have wanted to talk about new hearing tests and what this, that or the other one 
means When Dr Woodward, the chairman, asked me to speak here, I thought 
more phases of the topic could be presented in fifteen minutes than has been 
possible The presentation today, therefore, must be regarded as chapter I or as a 
general consideration of the topic, to be followed later, perhaps, bv detailed discus- 
sions and evidence on the various subtopics 
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The Hearing Acuity, Tinnitus and Vertigo in Essential Hypertension 
Leighton F Johnson and Bernard Zonderman, Laryngoscope 58 374 
(May) 1948 

Seventy-six consecutive cases of severe hypertensive vascular disease were 
studied to determine the relation to loss of hearing, tinnitus and vertigo Complete 
examinations of the ears, nose and throat, including the taking of audiograms, were 
made Tinnitus and vertigo were found to be very common, occurring in 30 and 
46 per cent, respectively, and were frequently relieved by splanchmcectomy There 
was little (10 per cent) subjective deafness, but a frequent dip of the audiometric 
curve at 2,896 and 4,096 double vibrations Hitschler, Philadelphia 

Observations Upon the Loudness Recruitment Phenomenon, with 
Especial Reference to the Differential Diagnosis of Disorders of the 
Internal Ear and VIII Nerve M R Din, C S H allpike and J D 
Hood, Proc Roy Soc Med 41 516 (Aug ) 1948 

From an investigation of the loudness recruitment phenomenon, the authors 
have derived conclusions that are proving to be major and brilliant contributions 
to otology Using loudness balance tests, they studied 30 cases of unilateral 
deafness due to Meniere’s disease and 20 cases of degeneration of the eighth 
nerve due to neurofibroma or other lesions of the cerebellopontile angle, as 
demonstrated at operation or autopsy 

Results indicated that the loudness recruitment phenomenon was present and 
complete m all 30 cases of Meniere’s disease Microscopic studies of the organs 
of Corti m cases of this disease generally revealed pathologic changes Clini- 
cal deafness in many patients with Meniere’s disease suggests that residual 
microscopic changes in Corti’s organ exist but are obscured by the limitations 
of histologic technics The nerve fibers and the cells of the spiral ganglions m 
these cases are normal 

Loudness recruitment was found to be absent in 14 of the 20 cases of degen- 
eration of the eighth nerve In the remaining 6 cases it was present, but incom- 
plete Microscopic studies of the organs of Corti m cases of degeneration 
of the eighth nerve generallj showed normal structure However, in these cases 
there was extensive pathologic change m the nerve fibers and in cells of the 
spiral ganglions 

Loudness recruitment was thus shown to be characteristically present m a 
disorder of the organ of Corti and to be characteristically absent in a disorder 
of the cochlear nerve fibers These findings controvert present views on the 
neurologic mechanism of recruitment The authors ad\ance a new hypothesis 
ased on their observations and other recent experimental work They sug- 
gest that the loudness recruitment phenomenon ma> be verj useful m distin- 

guis ung degeneration of the eighth nerve from disease of the peripheral end 
organ 

Satvloff, Philadelphia 
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Pharynx 

Treatment of Tuberculous Pharyngolaryngitis with Streptomycin 

Jose A Bertelli, Rev argent de oto-rino-laringo 17 83 (March-April) 1948 
Bertelh reports on a group of 16 patients with pulmonary tuberculosis in whom 
positive signs of involvement of the larynx or the pharynx appeared as complica- 
tions of the pulmonary tract The extent of involvement of the larynx varied from 
mild ulceration of the vocal cords to extensive lesions, not only of the cords and 
the arytenoid cartilages but also of the epiglottis These patients received strepto- 
mycin therapy in large doses and for a long period Some patients received as 
much as 125 Gm during the course of treatment The cardinal symptoms of 
dysphagia, dysphonia and neuralgic pains were all affected favorably by the use 
of streptomycin Nine patients who complained of dysphagia were cured , 8 of 
the 12 patients with dysphonia showed complete disappearance of this complaint, 
with definite improvement in 3 others Laryngoscopic examination of these 12 
patients showed complete cure in 6, almost complete cure in 2, pronounced improve- 
ment of the more extensive lesions in 3 and improvement m some of the discrete 
lesions in 5 

The untoward reactions are classified as of three types (1) what Bertelli calls 
histamine reactions (headaches in 2 cases and nausea in 3) , (2) neurologic distur- 
bances (vertigo and nausea in 4 cases, hypoacusia in 2 cases, insomnia in 2 cases 
and ocular pain in 1 case), and (3) sensitization reaction (cutaneous eruptions in 

1 case and fever m 1 case) 

In his conclusions, Bertelli states 1 Streptomycin is the most efficacious 
medication that we have at present for the treatment of laryngeal tuberculosis 

2 It is efficacious in treatment of all pathologic forms in this region 3 The exuda- 
tive forms are the most sensitive to treatment 4 Dysphagia yields to treatment 
with the greatest promptitude 5 A rapid alleviation of the painful symptoms 
benefits the general state of the patient, and a cure of these lesions eliminates an 
important obstacle to the better treatment of pulmonary lesions 

Persky, Philadelphia 

Nose 

Turbinate Treatment in Vasomotor Rhinitis John R Richardson, Laryn- 
goscope 58 834 (Aug ) 1948 

The condition of vasomotor rhinitis is aggravated by the improper use of 
shrinking solutions A careful history and study should be made and treatment 
earned out m conjunction with an allergist When all forms of treatment appar- 
ently fail, and especially when no specific allergen is found, electrocoagulation and 
exfraction of the inferior turbinate body should be used These methods give better 
results, m the author’s hands, than injection with sclerosing fluids 

After local anesthetization, twin needles are inserted submucosally from the 
anterior to the posterior third of the inferior turbinate body The current is applied, 
the needles are withdrawn, the current again applied, and so on, so that several 
areas of scar tissue are formed Richardson treats the turbinate body first, 
four weeks later the patient returns to have the other side treated The results 
are usually permanent 

Hitschler, Philadelphia 
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The New Technique for Local Anesthesia in Sinus Surgery William 
Lawrence Gatewood and C Augustus De Vere, Laryngoscope 58 848 
(Aug ) 1948 

The authors discuss briefly the advantages of local anesthesia over that of 
general anesthesia, and treat separately each nerve involved m operations on the 
sinuses Included are illustrations and explanations showing how and where the 
injection is made, the amount and strength of anesthetic solution and structures 
anesthetized by the nerve in question The article is clear and concise and is good 
for reference before sinus surgery Hitschler, Philadelphia 

The Abused Diagnosis of Sinusitis C Calvin Fox, Pennsylvania M J 
52 136 (Nov) 1948 

The author points out, first, that the diagnosis of sinusitis is, too often, 
erroneously made by both the general practitioner and the otolaryngologist , second, 
that many of the symptoms and some of the physical findings in cases of sinus 
infections are also often present in cases in which the sinuses are free from 
infection To cases of this kind the term sinusitis or pseudosinusitis could 
well be applied Only by a careful history, consideration of the symptoms and 
intranasal and special physical examinations by physicians who are thoroughly 
trained and experienced in evaluating them, can a proper differential diagnosis 
be made 

In order to reduce the too casual use of the term sinusitis, it should be 
kept in mind that patients who have frequent or persistent headache, facial pain, 
excessive nasal or postnasal discharge or nasal obstruction, in various com- 
binations, are sufficiently distressed, and many present a diagnostic problem 
difficult enough to justify the combined skills of the internist, the roentgenolo- 
gist and the otolaryngologist Landis, Reading, Pa 


Miscellaneous 

Fundamentals in the Treatment of Communicative Disorders Caused by 
Hearing Disability II Miriam D Pauls and William G Hardv, 
J Speech & Hearing Dis 13 97 (June) 1948 

The treatment of communicative disorders caused by hearing disability involves 
the closest coordination of medical and nonmedical services Complete diagnostic 
evaluation includes an otologic examination, a full series of hearing tests, psycho- 
acoustic and psychosocial examination and a thorough case history Special atten- 
tion is paid to the patient’s communicative habits, his attitudes and behavior in 
typical communicative situations 

The terms deaf, hard of hearing, etc are not physiologically sound It is 
convenient to refer to these, instead, as marginal, moderate and profound hearing 
loss Out of almost 5,000 service personnel and veterans known to the authors, 
fewer than a dozen were so affected that they could not profit from the use of a 
hearing aid and retraining with amplified sound The group with mild loss of 
earing has the greatest difficulty in adjusting to the communicative problems 
Several guide lines must be followed in working with persons with hearing 
isa llities First, the doubts, confusions and questions of the handicapped person 
must e faced squarel> Second, the person must have ample opportunity to learn 
is en to amplified sound, center his attention in ambient noise, extend the limits 
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of his tolerance for loud sound and to utilize every possible auditory cue Third, 
once the choice of hearing aid has been determined, the person must learn to use it 
in a wide variety of situations Fourth, he must understand the role of speech 
reading Fifth, there should be sufficient instruction in the fundamentals of articula- 
tion and voice production to insure his retention of adequate habits Sixth, problems 
of psychosocioeconomic adjustment should be discussed freely 

Palmer, Wichita, Kan 

Diagnosis and Prognosis in Cleft Palate Speech Claude E Kantner, 
J Speech & Hearing Disorders 13 211 (Sept) 1948 

Nasality in speech at present is still a subjective phenomenon The degree of 
nasality does not seem to be directly related to the amount of air escaping through 
the nose or the degree of opening of the soft palate Nasality in cases of cleft 
palate cannot be dealt with intelligently on the assumption that it is simply a 
matter of repairing the soft palate and then learning to use it Devices for showing 
nasality may be very valuable as means of teaching but are not valuable or reliable 
as detectors of nasality It is necessary to observe the speech patterns, the speech 
organs and the case history in order to predict a proper series of technics An out- 
line of the proper procedure in diagnosis is presented The goal for every person 
with cleft palate should be to avail himself of the best possible speech training 
commensurate with his needs, physical limitations, mental ability and potential 
contribution to society The author believes that medicine and surgery are both 
closer to this goal than are speech clinicians Palmer, Wichita, Kan 

Techniques in the Management of Aphasics Vivian M Sheehan, 
J Speech & Hearing Disorders 13 241 (Sept ) 1948 

Sheehan reports a case, together with a general description of clinical manage- 
ment of aphasia, and reaches the following conclusions 

1 The patient with aphasia can learn without the use of fatiguing drill 

2 He must work toward specific and well defined goals 

3 He must realize he cannot reach perfection or normal speech 

4 The clinician must differentiate between the severity of the aphasia and 
that of the handicap 

5 Definite phrases should be taught, which should be used automatically 

6 Every effort should be made to reduce and simplify the task The person 

with aphasia should not be handled in any way which promotes competition 
between different patients, nor should any clinician ever put the responsibility 
for recovery on the person with aphasia Palmer> Wichita, Kan 

Anticipatory Speech Responses in Children with Articulatory Defects 
Mary Ellen Hull, J Speech & Hearing Disorders 13 268 (Sept) 1948 

Thirty-two public school children, ranging in age from 5 to 12, with articu- 
latory defects were compared with 14 normal controls of the same age and 
general intelligence A series of tests of repetition of vowels in nonsense 
syllables and words were given individually to each child in an effort to describe 
a phenomenon observed at the Institute of Logopedics known as the anticipatory 
response 
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1 In children with articulatory defects, production of each syllable was 

altered to a much greater extent when repeated in an anticipatory manner 
than when there was a delay between the stimulus sound and the speech response 
2 The anticipatory speech response is not limited to children wuth articulatory 
defects 3 One child who was nervous, distractible and of below average 

intelligence made such responses 4 Any child with an articulatory defect 

who had anticipatory reactions of sound could be taught to inhibit these reactions 
The anticipatory speech response is defined as that type of response in which 
the child has an overrapid sound reaction m speech to the stimulus ot a non- 
sense syllable by the examiner, and the child’s reaction apparently occurs with- 
out conscious study of production In the normal child and in the child with 
articulatory defect the usual response is produced with a considerable delay 

between the utterance of the syllable by the examiner and the response by 

the child Palmer, Wichita, Kans 


The Cellular and Humoral Factors Influencing Constitutional 
Resistance and the Development and Control of Local Lesions 
Charles A Doan, Laryngoscope 58 879 (Aug) 1948 

Constitutional resistance and the development of antibodies are important 
factors in any form of disease, often determining whether a treatment results in 
success or failure Since virus infection apparently inhibits the cellular ele- 
ments required to combat streptococci, a streptococcic infection will be much 
severer, and in some cases even fatal in the presence of a virus 

Nutritional deficiencies also contribute to loss of constitutional or cellular 
resistance Lack of folic acid (pteroyl glutamic acid) and other vitamins, for 
example, will lower the resistance, as shown in experiments with monkeys The 
spleen also plays an important role in the body’s defense, being a reservoir for blood 
cells and a conservator of and storage depot for the basic materials from which 
the continuous new supply of blood cells must come 

Hitschler, Philadelphia 


Use of a New Antihistaminic Combination in the Treatment of Allergic 
Disorders Earl B Brown and Frederick W Brown, New York State 
J Med 48 1465 (July 1) 1948 


This survey of 121 cases was made under the auspices of the Committee 
on Therapy of the American Academy of Allergy The authors assume at the 
outset that an antihistamine drug is accepted as useful in allergic conditions 
But there have been disturbing side reactions, namely drowsiness, nausea, “heart- 
burn, ’ shakiness, dizziness, gastrointestinal symptoms, dryness, wheezing and 
spasm of the salivary duct A new chemical combination of aminophyllme 
U S P and diphenhydramine hydrochloride (hydryllin®) gives some hope of 
overcoming these objections One tablet (25 mg of diphenhydramine hydro- 
chloride) was given three or four times daily after meals and was increased 
as necessary, but not more than 8 tablets were given daily Of 97 patients, 80 
per cent showed definite improvement Of the adult patients with asthma 82 per 
cent showed improvement 


Side effects were notably reduced as compa* 
diphenhj drarmne hydrochloride used alone 
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News and Comment 


COURSE IN OTOLARYNGOLOGY, WASHINGTON UNIVERSITY 
SCHOOL OF MEDICINE 

An eight month’s course m otolaryngology will be given by the Washington 
University School of Medicine from Oct 3, 1949 to June 1950 

Further information may be procured from the assistant dean, Dr Merl J 
Carson, Saint Louis 10 

COURSE IN CLINICAL AUDIOMETRY, STATE UNIVERSITY OF 
IOWA COLLEGE OF MEDICINE 

An intensive two week course in clinical audiometry will be offered at the State 
University of Iowa College of Medicine, from June 14 to 28, 1949 The course will 
be conducted daily from 8 00 a m to 5 00 pm and will include lectures on audiom- 
etry, lip reading, speech training for the hard of hearing, psychologic problems of 
the acoustically handicapped and clinical otolaryngology , laboratory work, including 
observation on and participation m hearing testing and hearing aid fittings for clin- 
ical patients in the Department of Otolaryngology and Oral Surgery, State Univer- 
sity of Iowa Hospital , observation of the university’s comprehensive speech pathol- 
ogy program, and special lectures and demonstrations by Prof John S Steinberg, 
of the Bell Telephone Laboratories, and Mrs Bernice Rutherford, of the Rehabili- 
tation Center, St Paul 

One of the Iowa Hearing Clinics, concerned with the medical, psychologic, speech, 
audiometric and social work approaches to cases assembled by the Department of 
Otolaryngology and Oral Surgery, the Iowa State School for the Deaf, and the 
Speech Clinic, will be scheduled during the intensive course 

For further information, address Prof Wendell Johnson, Director, Speech Clinic, 
State University of Iowa, Iowa City 
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Book Reviews 


Oral Anatomy By Harry Sicher, M D Price, $15 Pp 500 St Louis The 
C V Mosby Company, 1949 

This book is written especially for the dental student to supplement books on 
human anatomy which are more detailed and cannot devote space to allied sub- 
jects It accomplishes much in bridging the gap between theory and practice by 
emphasizing the anatomic basis for many practical procedures used by dentists 
and oral surgeons 

It has two major sections one, on the usual descriptive anatomy, stressing 
structures closely allied to work m dentistry, the other, on regional and applied 
anatomy The latter section is excellently written and explains practical proce- 
dures on an anatomic basis, so that the student no longer has to follow fixed 
methods but can evolve his own by understanding the anatomic reasons for them 
There are numerous fine pictures and diagrams depicting clearly the author’s 
intentions Several sections are exceptionally worth while to the otolaryngologist , 
these concern the temporomandibular articulation, local anesthesia and the ligations 
of the vessels in the head and neck This book supplies important information in 
a clean, concise and simple manner 

A Concise Clinic of Ear, Nose and Throat Diseases By Erhard Luscher, 
Professor of Ear, Nose and Throat Diseases and Director of the University 
Clinic of Ear, Nose and Throat Diseases, Basel, Switzerland Cloth Price, 54 
francs Pp 513, with 201 illustrations, many of which are colored Basel, 
Switzerland Benno Schwabe & Company, 1948 

This book was written primarily for the student and the general practitioner 
The matter is admirably presented, concisely, and yet every important phase of 
otorhinolaryngology is covered The work is divided into three parts The first 
part deals with the anatomy and the physiology of the ears, the nose and the throat 
The second part is devoted to a detailed description of various methods of exam- 
ining the ears, the nose, the throat and the larynx, and this description is graphically 
supplemented by many photographs and a careful detailed report of the normal 
findings The third part deals with pathologic conditions Each disease is 
described from the standpoint of cause, symptoms, course, physical findings, diag- 
nosis, treatment and prognosis Emphasis is placed on medical and conservative 
treatment, and the role of the antibiotic substances and the sulfonamide compounds 
is evaluated Surgical intervention, where indicated, is discussed briefly — more or 
less in outline form 

The entire subject is clearly and succinctly presented, m logical sequence, and 
this makes extremely easy reading Although the book was intended primarily 
or the student and the general practitioner, it has real value for the specialist 
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Directory of Otolaryngologic Societies * 


INTERNATIONAL 

Fourth International Congress of Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mall, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Tune July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngology 

AND BRONCHOESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th St , Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 
Chairman Henry B Orton, 224 Delavan Ave , Newark, N J 
Secretary Dr J Milton Robb, 1553 Woodward Ave, Detroit, Mich 
Place Atlantic City, N J Time June 6-10, 1949 

American Academy of Ophthalmology and Otolaryngology 
President Dr Conrad Berens, 35 E 70th St, New York 
President-Elect Dr J Mackenzie Brown, 1136 W 6th St, Los Angeles 14 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg 
Rochester, Minn 

American Broncho-Esophagological Association 
President Dr Paul Hohnger, 700 N Michigan Ave, Chicago 11 
Secretary Dr Edwin N Broyles, 1100 N Charles St, Baltimore 
Place Drake Hotel, Chicago Time April 18-20, 1949 

American Laryngological Association 
President Dr Frederick T Hill, 177 Main St , Waterville, Maine 
Secretary Dr Louis H Clerf, 1530 Locust St , Philadelphia 2 
Place Biltmore Hotel, New York Time May 16-17, 1949 

American Laryngological, Rhinological and Otological Society, Inc 
President Dr John J Shea, 1018 Madison Ave , Memphis, Tenn 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester 7, N Y 
Place Drake Hotel, Chicago Time April 18-20, 1949 
SECTIONS 

Eastern — Chairman Dr Harold G Tobey, 403 Commonwealth Ave, Boston 
Southern — Chairman Dr Watt W Eagle, Duke University, Durham, N C 
Middle — Chairman Dr Dean M Lierle, University Hospital, Iowa City 
Western — Chairman Dr Leland G Hunmcutt, 98 N Madison Ave, Pasadena, 
Calif 

American Otological Society 
President Dr Marvin F Jones, 121 E 60th St, New lork 
Secretary Dr Gordon D Hoople, Medical Arts Bldg, Syracuse 3, N Y 
Place Biltmore Hotel, New York Time May 18-19, 1949 

American Otorhinologic Society for the Advancement of Plastic 
and Reconstructive Surgery, Inc 
President Dr Samuel F Kellej, 47 E 61st St, New York 21 
Secretary Dr Norman N Smith, 291 Whitnej Ave, New Haven 11, Conn 
American Society of Ophthalmologic vnd Otolaryngologic Allergy 
President Dr Rea E Ashley, 384 Post St, San Francisco 
Secretary -Treasurer Dr Joseph Hampsej, 806 May Bldg, Pittsburgh 22 

* Secretaries of societies are requested to furnish the information necessary to 
keep this list up to date 
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FUNCTIONING OF THE AIR CELL SYSTEM OF THE MASTOID 
PROCESS IN AUDITION 

PHILIP G MACDONALD, MD 
NEW YORK 

THE CONDUCTION SYSTEM 

P RACTICALLY all significant sounds are made by animals or 
objects separated from the listener by space containing air and 
are therefore air conducted Most, if not all, the air-conducted 
sounds are conveyed to the listener through the external auditory 
meatus The auricle and external canal collect sound vibrations from 
the air, and the middle ear modifies and transmits these vibrations 
to the internal ear 

The sound vibrations which have been collected and condensed m 
the external canal cause the tympanic membrane to vibrate, and its 
ubrations m turn are transmitted through the auditory ossicles to the 
inner ear The eustachian tube, the tensor tympam muscle and the stape- 
dius muscle are accessories which help to focus and aid m the transmis- 
sion of sound vibrations through the middle ear The vibrations passing 
through the tympanic membrane and the auditory ossicles are reduced 
considerably in amplitude but are correspondingly increased m force, 
that is, the vibrations which hit the ear drum are of relatively large 
excursion but weak, and the system of levers in the ossicular chain 
greatly lessens this excursion but correspondingly greatly increases 
the force of these vibrations The decrease of amplitude and the increase 
of force are most essential, as the inertia of the fluid in the scala 
vestibuh and the scala tympam has to be overcome , also, the elasticity 
of the membrane over the round window must be overcome before 
any vibrations can be transmitted to the organ of Corti The air is 
a relatively thin medium as compared with the fluid m the cochlea, and 
much more force must of necessity be applied to activate the cochlear 
fluid than to activate an equal volume of air To counteract this, 
however, there is not only the favorable leverage m the ossicular chain 
but the difference between the area of the tympanic membrane and 
the area of the oval window , that is, the size of the oval window is 
onl} a small fraction of that of the tympanic membrane and must 
therefore receive proportionately much more powerful impulses To 
summarize the impulses at the tympanic membrane are comparatively 
weak but of great amplitude as compared with the vibrations of the 
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stapes The sound-transmitting system of the external and the middle 
ear is designed to intensify the sound vibrations by decreasing the 
amplitude and increasing the force of the vibrations and by concen- 
trating them at one single point, the oval window 

The tympanic membrane must be free to react to sound waves that 
reach it through the external auditory meatus, and these waves must 
be transmitted without interference through to the fluid of the scala 
tympani if normal hearing is to result There are several factors 
which facilitate the free movement of the membrana tympani and these 
are 

1 The preservation of the neutral mtratympanic pressure, which 
is achieved by the periodic opening and closing of the eustachian tube 

2 The equalization of the slight changes of mtratympanic pressure 
caused by the action of the tensor tympani and stapedius muscles, 
which is accomplished by movement of the flaccid portion of the 
membrana tympani 

3 The neutralization of any change of the balance of the mtra- 
tympanic and extratympamc pressure which might arise from the 
slight vibratory movement of the membrana tympani This neutrali- 
zation occurs because of the easy displacement of the flaccid Shrapnell’s 
membrane 

4 The movement of the malleus on the hinges — the anterior and 
posterior malleolar ligaments — which is permitted by the flaccid portion 
of the drum membrane If Shrapnell’s membrane were a tight mem- 
brane, it would press on the body of the malleus and prevent its move- 
ment 

5 The absorption of pent-up sound waves It is well known that 
a vibrating membrane over a closed pocket causes vibrations to build 
up in the pocket and that these in turn greatly interfere with the 
vibrating membrane The middle ear is a closed pocket except when 
the eustachian tube opens intermittently If there were no means 
supplied by nature to absorb these pent-up vibrations, they would 
build up and interfere with weak excursions of the membrana tympani, 
and considerable loss in hearing would result Nature has, however, 
supplied a fine sound-absorbing system in the air cells of the mastoid 
process 

THE AIR CELLS Or THE MASTOID PROCESS 

In the mastoid portion of the temporal bone the air cells are arranged 
in definite series of cells, and each of these series opens either into 
the antrum or into the middle ear directly This serial arrangement 
is ideal for the disbursement and absorption of sound waves One 
of the best sound-absorbing substances known is moist mucous mem- 
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brane, 1 and the air cells of the mastoid process are all lined with moist 
mucous membrane In no case does a cell of this area normally com- 
municate directly with the outside of the skull, the communication 
is indirectly achieved through the middle ear and the eustachian tube 
It has been suggested that the cells of the mastoid process might 
act as resonators, but they are not built like resonating bodies It 
has also been suggested that the air mass of the mastoid process might 
act as a cushion to allow greater freedom of excursion of the tympanic 
membrane This, however, is unlikely as the equalization of air is 
taken care of by the eustachian tube and to a lesser extent by the 
flaccid Shrapn ell’s membrane 

pD 
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Fig 1 — Rubber insert showing (a) face view of the vibrating membrane (arti- 
ficial ear drum) , (6) cross section showing one side projecting so that it will 
contact the auditory area around the stapes, (c) the concave invaginated mem- 
brane This membrane when put in the ear is convex over the middle ear, being 
exactly opposite to the cone of the ear drum, which is concave in effect The 
side walls are pliable and of sufficient length to hold the artificial ear drum in 
position 

CLINICAL OBSERVATIONS THAT INDICATE A FUNCTION OF 
. THE AIR CELLS IN HEARING 

I have been inserting artificial ear drums 2 (fig 1) to aid the 
hearing of patients who have lost their ear drums The face of the 
artificial ear drum is concave and slanted so that one side projects 
a millimeter or so beyond the other This projecting side is inserted 
m the ear so that it comes in contact with the acoustic area in the 
region of the stapes After one of these inserts has been applied, 

1 Finch, W S H Personal communication to the author 

■n t> 1 1 Car ^ rums use d are modifications of the inserts introduced by Dr Max 
U Pohlman, of Los -\ngeles 
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the hearing varies in the patient from time to time In an endeavor 
to find out the cause of this \anation a pertinent finding was made 
When there was a crust or other debris in the aditus, the patient’s 
hearing was definitely below expectation but when the interfering 
matter was cleaned out and the insert introduced, the hearing improved 
considerably Subsequent to this observation, I packed petrolatum 
gauze into the aditus so that no part of the pack could come in contact 
with the inserted artificial ear drum I then made an audiogram of the 
patient’s hearing (curve B, fig 2) Then I removed the artificial ear 
drum and the gauze pack and made a second audiogram (curve C ) I 
inserted the artificial ear drum (the aditus ad antrum was clear) and 
made a third audiogram (see curve A) 





Fig 2 — These audiograms were made on people who had lost their ear drums 
1, patient AS C , 2, patient A S S ,3, patient SAD The A curves 
represent the hearing when the aditus ad antra were clear and the described 
artificial ear drums were inserted correctly m the ears tested The B curves 
represent the threshold of hearing when the aditus ad antra were obstructed with 
a plug of petrolatum gauze so placed that no part of it could come in contact with 
the correctly inserted artificial ear drums The C curves represent the threshold 
of hearing when the aditus ad antra were clear and the artificial ear drums had 
been removed 

When these audiograms are examined, one sees that with the 
ears empty (that is without inserts) the loss of hearing is sufficient 
to put the hearing of these patients into the unserviceable class When 
the aditus ad antra are blocked and inserts introduced and the patient’s 
hearing tested, the audiograms indicate that the hearing does not quite 
come up to the seruceable level, but when their aditus ad antra are 
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cleared and inserts introduced the hearing becomes serviceable In 
figure 2 I show the audiograms of only 3 patients, but this experiment 
was repeated on many patients and the results were always the same 



c 3 R° en tgcnograms of the mastoid processes of A S S (above) and 

t . nn < u j v ) ta \ en at the time at which they were tested under the condi- 
tions described in the legend of figure 2 


I had roentgenograms made of the mastoid processes of 2 patients 
and they are reproduced m figure 3 These mastoid processes are 
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definitely sclerotic and do not at all suggest a resonance factor as 
the cause of the improvement when the aditus ad antra were cleared 
They do, however, suggest that the cells of the mastoid processes 
might act as “sound-absorbing chambers ” 

I took this problem to a sound engineer, 1 and he told me that 
as long as cells weie present m the sclerotic mastoid process this! 
would, like the normally pneumatic mastoid process, act as a sound- 
absorbing chamber but that the structure of neither was suitable for a 
sound resonator I then decided to build an apparatus to demonstrate, 
this fact , 

EXPERIMENT 

After a great many failures, an apparatus was constructed that 
responded to the frequencies 64 to 8192 sufficiently well to be used 



Fig 4 — Diagram of the head of the instrument There are two brass frames 
holding the diaphragms They are held together by four supports (i) so that the 
membranes will be exactly 2 inches (5 cm ) from each other The air space 
between the frames is occupied by the ducts (/) and (/') This air space also 
allows for dissemination of any sound weaves that might escape around the wire 
(g) (see k in fig 7) This ware is 0 0025 inch (0 064 mm ) in diameter and the 
opening through wffiich it passes ( k , fig 7) is 0 025 inch (0 6 mm ) in diameter 
This difference in diameter is necessary so that the wire will not touch the sides of 
the opening W'hen it is vibrating The bodies of these frames are of cast brass and 
sufficiently heavy so that they do not vibrate easily The rim (d) is screwed onto 
the shoulder ( e ) holding the diaphragm (/;) in position The fine wire (g) is glued 
exactly to the center of the diaphragms with airplane cement («) 

experimentally to determine whether the cells of the temporal bone 
act as resonators or as sound-absorbing chambers for the human 
ear Pictures and diagrams of the apparatus used are given m the 
following pages 

In referring to the instrument I shall call the portion containing the vibrating 
diaphragms the head (fig 4) and the portion vffiich is next to the person the 








Fig 7 — Diagram of the instrument (a) Soft rubber shoulder cemented to a 
cardboard tube ( b ) This is to lessen extraneous noises when it is brought m contact 
with the ear piece of the audiometer 

(a') Soft rubber shoulder to hold the cardboard tube ( b ) to the head of the 
instrument (see fig 4) 

( a ”) Soft rubber shoulder to hold the ear piece to the head of the instrument 
(£>) Cardboard tube 8 inches (20 cm ) in length and 2 inches (5 cm ) in diameter 
(d) Rim which screws onto shoulder (e) to hold diaphragm h in place 
( d ') Second rim to hold diaphragm h' in place 

( e and e') Brass shoulders to which are attached diaphragms h and W 
(/) Tubes leading to the space behind the distal diaphragm h To these are 
attached the sound-absorbing tubes, the resonating tubes or the lead plugs, which- 
ever are being used at the particular part of the experiment 

(/') Tubes leading to the space behind the proximal diaphragm To these are 
attached soft rubber tubes 2 feet (61 cm) long to prevent any audiometnc sounds 
from entering 

( g ) Nickel-chromium alloy wire 0 0025 inch (0 064 mm ) in diameter and exactly 
2 inches (5 cm ) long connecting diaphragm h to diaphragm h' This is under only 
enough tension to keep it straight 

(/i and It') Diaphragms 0 001 inch (0 025 mm ) thick and 2 inches (5 cm ) m 
diameter, which are fastened to e and e' These diaphragms must be of uniform 
thickness and free from all wrinkles or defects 

(i and f') Metal bars which hold the head together 
(; and /) Air space behind the distal and proximal diaphragms 
(£) Drill hole in a direct line passing through the proximal and distal frames 
It was drilled in a straight line on a lathe and is 0 025 inch (0 6 mm ) in diameter 
(/) Rubber cone which collects the \ ibrations set up by diaphragm /;' and centers 
these to the ear piece 

(mi) Ear piece for detection of sound waves passing through the instrument 
from the audiometer The ear piece (mi) must not be forcibly held in the ear of the 
person undergoing this test, as it raises the threshold of the instrument, especially 
in the high tones This is likely due to the air’s being compressed in front of the 
distal diaphragm (/i) and also to the changing of the space ; into a closed 
space so that the \ ibrations build up in front of this diaphragm, interfering with 
its movement The ear piece must therefore always be held m the external 
auditor! canal of the person being tested so that a passage of escape is present 
around the hard rubber ear piece 


454 



MACDONALD— MASTOID PROCESS IN AUDITION 


455 


proximal portion (figs 5 and 6) and that which is nearest the audiometer ear- 
piece the distal portion (figs 5 and 6) 

It was found that the threshold of resistance in this instrument (fig 7) is SO 
decibels when the diaphragms are not connected (l e , the instrument is assembled, 
but there is no wire connecting the two vibrating diaphragms), and any tone that 
approaches this level must be considered as not passing through the connected 
diaphragms but through the body of the instrument It was also found that the 
diaphragms m this instrument must fall within definite limits of thickness and size 



f 1 / ^ sound-absorbing applicators are built as lllsutrated (a) Soft 

e sewed so that it makes a series of air cells ( b ) Covering of scotch tape 
aci series of cells is bound with scotch tape, care being taken not to obliterate 
ie umen of the duct There are several layers applied to each tube of cells 

nf ri 8. IC ]ity _ ( c ) The tubes are held together by an outside binding 

(«) Soft rubber tip so that these tubehke series of cells may be 
^ tu bes (/ m figs 4 and 7) of the head of the instrument It will 

mhhpr t each series of cells empties into a cavity to which is attached the 
ruDber connecting tube ( d ) 


rfV f iat conncctin S " ,re must be of a definite length and thickness and under 
e ni e tension if the instrument is to give satisfactory responses The best 

!rn S n?? SCS ^ ncn "hen diaphragms 2 inches (5 cm ) m diameter and 0 001 inch 
mm) tuck are used The fine wire that connects the diaphragms must 
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not exceed 0 0025 inch (0 064 mm) m thickness and must be exactly 2 inches 
(5 cm ) long The hole drilled through the frames behind the diaphragms, through 
which this wire passes, is 0 025 inch (0 6 mm ) in diameter This causes a slight 
leak of sound but is necessary so that the wire will not touch the sides of the 
opening when it vibrates, otherwise it will not conduct the vibrations to the 
second diaphragm (fig 7) This drill hole was made on a lathe, and both holes 
were drilled at once so that they would be in direct line with each other and 
directly through the center of the head of the instrument 

The frames that hold the diaphragms are of cast brass and are of sufficient 
thickness so that they do not vibrate easily to the audiometer tones These two 



Fig 9 — Resonating tubes are built as illustrated (a) glass tube 7 inches (18 
cm ) in length and 5/16 inch (about 8 mm ) in inside diameter, ( b ) soft rubber 
tubing by which these are attached to the distal tubes (/ in figs 4 and 7) of the head 
of the instrument 

frames are held together by posts which are solid enough not to allow distortion 
of the head in handling The two frames are really modified phonendoscope 
heads held with the diaphragms facing away from each other They are held so 
that the diaphragms are exactly 2 inches apart The air space between them is 
occupied by the ducts (see figs 4 and 5), to which are attached the sound-absorb- 
ing cells (fig 8), the resonating tubes (fig 9) or the lead stoppers (fig 10), 
whichever are being used in the test at that time This air space between the 
two frames that hold the diaphragms also allows dissemination of any sound 
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waves that might travel through the openings through -which passes the wire that 
connects the two diaphragms These holes are 0 025 inch in diameter and the 
wire only 0 0025 inch in diameter The wire is nickel-chromium alloy and has 
great tensile strength The tension on the wire is only sufficient to keep it taut 
The distal side of the head of the instrument is attached to a paper fiber tube 
2 inches (5 cm ) in diameter and 8 inches (20 Cm ) long This tube is capped with 
a soft rubber ring at the distal end of the tube as it comes in contact with the ear 
piece of the audiometer, and the rubber reduces any extraneous noises To the 
proximal end of the head of the instrument is connected a cone which collects the 
vibrations set up by* the second diaphragm below and concentrates these to a hard 
rubber ear piece The ear piece is put into the ear of a person with normal hear- 
ing, and an audiometer ear piece is fastened to the distal end of the cardboard 
tube The vibrations that reach the ear must therefore pass through the head of 
the instrument and activate the two diaphragms With this setup an audiogram 
is made using the frequencies 64, 128, 256, 512, 1024, 2048, 4096 and 8192 double 
vibrations per second It was impossible to get this instrument to function prop- 
erly to frequencies beyond 8192 To be sure that the sounds do not enter the 
metal tubes in the space behind the proximal diaphragm two rubber tubes 2 feet 
(61 cm ) long are attached to these tubes (fig 5) 



Fig 10 — (a) Soft rubber tube to hold lead plug (b) tightly against the distal 
tubes (/) of the head of the instrument and so produce a closed space behind the 
diaphragm ( h ) This allows vibrations to build up in the space ( ] ) and so interfere 
with and distort the excursions of the membrane ( h ) (The small letters f, h 
and ] refer to figures 4 and 7 ) 

To the tubes behind the distal side of the head are attached the sound-absorbing 
tubes (fig 8), the resonating tubes (fig 9) or the lead stoppers (fig 10), which- 
e\er are used in the test being done 

The sound-absorbing tubes are made up of a series of cells which are lined with 
soft felt There are three series to each set of tubes, and these series are of 
different lengths (fig 8 A) The resonating tubes are narrow glass tubes which 
were tested for resonating quality beforehand They have short pieces of rubber 
tubing over their mouths so that they may be attached to the tubes (fig 9) behind 
the distal diaphragm The lead stoppers (fig 10) are also in short pieces of rubber 
* u ln ^_ so ^ la * ^ lcv ma\ be applied to the tubes behind the distal diaphragm 
( 'g / ) and block these tubes, making the cavity behind the distal diaphragm 
essentially a closed space 

Four audiometric thresholds were recorded for each person in this experiment 
ireshold A, to establish the person’s regular hearing 
ffi °^ ta,ne 6 by using the instrument described and lead stoppers 

diaphragm a ^' nSt ^ ie rneta ^ tubes leading to the air space behind the distal 
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Threshold C, obtained with the same setup as B except that the lead stoppers 
were removed and the resonating tubes (fig 9) w’ere applied to the metal tubes 
leading to the air space behind the distal diaphragm 

Threshold D, obtained with the same setup as the two preceding thresholds 
except that, instead of the stoppers or the resonating tubes, sound-absorbing 
tubes (fig 8) were attached to the metal tubes leading to the air space behind the 
distal diaphragm 

These tests are recorded in figure 11 It will be noted that loss 
of sounds passing through the instrument is considerably less when the 
sound-absorbing mechanism is attached to the metal tubes leading to the 



Fig 11 — When the apparatus described was used, audiograms weie obtained 
that show the energy in decibels necessary to activate the diaphragms and produce 
threshold hearing for persons with normal hearing (i) M P , (2) G P 
(3) C M , (4) B J , (5) H A , (d) O G These six people w T ere well 
acquainted with the audiometer and their responses should be accurate 

The curves represent A, regular audiometric readings, B, readings when the 
instrument was used with lead stoppers against the metal tubes leading to the 
air space behind the distal diaphragm , C, readings when the instrument was used 
with resonating tubes attached to the metal tubes leading to the air space behind 
the distal diaphragm , D, readings w'hen the instrument was used with sound- 
absorbing tubes attached to the metal tubes leading to the air space behind the 
distal diaphragm 

air space behind the distal diaphragm than when the stoppers oi the 
resonating chambers are attached to these tubes This definitely shows 
that the vibrations of the diaphragm in the distal frame of the head of 
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the instrument were interfered with by the sound waves that built 
up behind it The same thing will happen to the vibrations of the ear 
drum if the cells of the mastoid process are blocked off from the 
middle ear, and this explains why the artificial ear drums improve 
the patients’ hearing much more when the aditus ad antra are clear ! 

The difference of the decibel readings in each of these audiograms 
gives a rather graphic idea of what sound waves building up behind 
a vibrating membrane will do Nature has supplied a sound-absorbing 
mechanism in the air cells of the temporal bone to prevent this inter- 
ference and distortion of sounds in the middle ear In testing this 
instrument it was noted that distortion developed w hen the lead stoppers 
were used over the distal tubes (fig 10) between the two diaphragms 
This is to be expected, as sound waves build up and interfere with one 
another The distortion w'as most pronounced at 64 double vibrations, 
producing a tone some octaves higher It usually was heard before 
the true tone was audible When the sound-absorbing attachments 
were used instead of the lead stoppers there was no interference that 
could be detected 

The air cells have been destroyed in mastoidectomies with no con- 
sideration as to their function In younger persons who have undergone 
simple mastoidectomy nature attempts to reform these cells, but in 
older persons, if the mastoidectomy has been fairly complete, the 
partial loss of cellular function is permanent After a simple mastoidec- 
tomy in w'hich the antrum has been left intact many of the cells left 
in the mastoid process at operation will continue to function, and 
good hearing may follow'- the operation All the cells that connect 
with the middle ear and the antrum are never removed in simple mastoid- 
ectomy, so that a complete loss of cellular function never follows this 
operation The slight loss of hearing following simple mastoidectomy 
m many patients is undoubtedly due to the loss of the function of the 
mastoid process described Sclerotic mastoid processes may have satis- 
factory sound-absorbing qualities as long as there is cellulanzation Per- 
sons W'hose mastoid processes are completely sclerotic, even if the)' have 
perfectly functioning cochleas, undoubtedly have a definite impairment 
of hearing due to the fact that there is sound interference in the middle 
ear lessening the force of the excursions of the tympanic membrane 
In the fenestra nov-ovahs operation many of the cells of the mastoid 


processes are sacrificed and the antrum is sealed off by the flap, so that 
the onl) sound-absorbing cells left are those that open into the middle 
ear directly This produces interference reducing the excursions of 
the drum membrane and hence the acuteness of hearing that should 
)e obtained m the ear operated on This is especially true if there 
is an active fistula reaction when the drum membrane is touched 



460 


ARCHIVES OF OTOLARYNGOLOGY 


If the drum membrane is bound down with adhesions over the promi- 
nence of the canal for the facial nerve, the sound interference m the 
middle ear will have little or no effect on the hearing, which in this 
event will be poor anyway 

Day 3 advised otologists most earnestly not to do the complete 
mastoidectomy when performing fenestration, as the enlarged cavity 
would give rise to an echo phenomenon The mastoidectomy cavity 
is much too small to produce an echo, 1 but the phenomenon he mentioned 
is undoubtedly produced by the vibrational interference and distortion 
of sound that occur in the middle ear m consequence of the destruction 
of the sound-absorbing air cells of the mastoid process 

OBSERVATIONS THAT SUPPORT THE THEORY THAT SOUNDS 
ARE ABSORBED IN THE AIR CELLS 

In 1945 Lempert 4 claimed that in 20 per cent of cases of so-called 
“frank nerve deafness” an improvement of hearing resulted from 
fenestration of the labyrinth It is likely that there was a misjudg- 
ment of the cochlear reserve in these cates Lempert depended at that 
time on the bone conduction test to give him an estimation of the 
so-calleci cochlear reserve The bone conduction test does not give 
a correct estimation of the cochlear reserve in all cases, and further 
evidence that errors of classification are likely is given by some of 
the audiometric results of Lierle and Reger 5 They reported audio- 
grams of deafened persons showing markedly increased acuity for bone 
conduction and also audiograms showing disproportionate decrease m 
acuity for bone conduction 

In doing a bone conduction test, one usually places the bone con- 
duction tip over the mastoid bone Now if the mastoid process is 
functioning well, the sound produced by the bone conduction tip may 
be absorbed to a greater extent than usual by the cells of the mastoid 
process and not reach the cochlea as forcefully as it should If the 
cells have heavy walls, the sounds may not be absorbed to as great 
an extent as usual and may give the impression of greatly increased 
bone conduction or high cochlear reserve In reality the sound waves 
conducted through the mastoid cells in either case have been distorted 

3 Daj, K M Appraisal of Fenestration Operation Report of One Hun- 
dred Cases, Arch Otolaryng 44 547 (Nov ) 1946 

4 Lempert, J Lempert Fenestra-Nov-Ovahs with Mobile Stopper New 
Advance in Surgical Treatment for Clinical Otosclerosis Evolved as Result of 
Research Study of One Thousand Cases in Which Fenestration Has Been Per- 
formed During Last Seven Years, Arch Otolaryng 41 1 (Jan ) 1945 

5 Lierle, D M , and Reger, S N Correlations Between Bone and Air 
Conduction Acuity Measurements Over Wide Frequency Ranges in Different 
Types of Hearing Impairment, Laryngoscope 56 187, 1946 
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The cellular absorption of sound must be taken into account in these 
cases of so-called “frank nerve deafness,” also m cases of disproportionate 
increase of bone conduction Undoubtedly, the cases reported by 
Lempert were those m which the cellular absorption of sound was 
sufficient to give a paradoxic impression of the cochlear reserve, and 
were not really cases of nerve deafness at all 

I have noticed that in my patients whose labyrinths have been 
successfully fenestrated, the Weber test sound is referred to the ear 
operated on, and the bone conduction is improved as compared with 
the preoperative bone conduction This is most likely due to the fact that 
many of the air cells of the mastoid process were destroyed during the 
fenestration In my postoperative patients these two tests give the 
most pronounced results m those in whom I have removed most of 
the air cells Undoubtedly, these results of the Weber test and the 
bone conduction test are due to the lack of absorption of the sound 
waves, which is due to the destruction of part of the air cells In 
many of the patients on whom I have done fenestration of the labyrinth 
there is a progressive postoperative nerve type of degeneration, which 
may be due to an otosclerotic lesion advancing around the cochlea or 
may be due to trauma, as the protective faculties of the conductive appa- 
ratus have been destroyed at operation and the cochlea is exposed to 
sound trauma which may cause degeneration In postoperative patients 
m whom the Weber test reverses itself (sound referred to the ear 
not operated on) there has already developed damage of the nervous 
apparatus, and this is further manifested by a higher threshold m 
the bone conduction audiometric reading The closing of the fenestra 
does not alter the postoperative reference of the Weber test or the 
higher level of bone conduction so long as the cochlea is not damaged 
To summarize — the Weber test sound is referred to the postoperative 
ear whether the fenestra is open or closed as long as the cochlear 
function is good, and the bone conduction threshold is lowered in the 
ear postoperatively whether the fenestra is open or closed, provided 
the cochlea has not been damaged This is undoubtedly explained by 
the lessened absorption of sound waves following destruction of many 
of the air cells of the mastoid process 

After simple mastoidectomy the W eber test sound is always referred 
to the ear operated on, provided the cochlear function is good m 
this ear This also is explained by destruction of the air cells of the 
mastoid process operated on and lessening of the sound absorption 
of this ear 

SUMMARY 

The cells of the mastoid process are of great importance m hearing, 
for they act as sound-absorbing structures, absorbing the sound vibra- 
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lions that otherwise would build up behind the dium membrane and 
interfere with and distort its excursions Undoubtedly, many cases of 
so-called “frank nerve deafness 5 diagnosed by tests of bone conduction 
aie not cases of nerve deafness, and the audiograms are misleading The 
air cells of the mastoid process may absorb vibrations when a bone 
conduction test is made and give an erroneous reading, or again, m 
cases in which heavy septums are present, may conduct sound waves 
much better than m the average case and thus suggest that the cochlear 
reserve is higher than it really is 

CONCLUSIONS 

1 The air cell system of the mastoid process acts as a sound absoi ber 
to prevent sound waves from building up in the middle ear and inter- 
fering with the excursions of the drum membrane distorting the 
transmitted sound waves 

2 The echo phenomenon reported by Day is undoubtedly due to 
the distortion that occurs m ears on which the fenestration operation 
has been pertormed, owing to loss of many of the sound-absorbing an 
cells of the mastoid process 

3 The bone conduction method of estimating the so-called “cochlear 
reserve” is not always dependable and may be misleading 

4 The present fenestration technic will have to be revised to preserve 
the air cells of the mastoid process, or the hearing threshold of patients 
undergoing this operation will never permanently approach the normal 
level 
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ANTRAL WINDOW IN THE MIDDLE MEATUS 


Experiments and Presentation of Cases in Which an Antral Window Was Made 
in the Middle Meatus of the Human Subject and Mo Additional 
Surgical Procedures Were Performed 

W W WILKERSON Jr, MD 

NASHVILLE, TENN 

T HE clinical research presented in this thesis was undertaken neither 
for the purpose of proving that the opening of a window into the 
maxillary antrum through the middle meatus is physiologically correct 
nor for the purpose of advocating such a procedure foi drainage of the 
sinus Rather, it was a matter of pure research to determine what occurs 
in an antrum and adjacent structures after the making of a middle meatal 
window Pertinent experiments had been done on animals but not on 
the human subject 

The work discussed in this paper was done with some tiepidation 
despite my recognition of the work of men who had adopted this surgi- 
cal procedure as one of choice Then, too, I had made an antial opening 
through the middle meatus before the publication of the excellent experi- 
mental work of Hilding, Proetz, Van Alyea, Lucas, Lierle and others, 
with good results However, without the encouragement of some of the 
leading members of the Triological Society, it would have seemed 
unwise to reopen this controversial problem 

HISTORICAL REVIEW 

Because of the dearth of literature concerning the subject of making 
the antral window through the middle meatus, there are few salient facts 
to quote 

Ostrum 1 was perhaps the first in this country to advocate forcefully 
the making of middle meatal windows Brawley and Pierce, in dis- 
cussing Ostrom’s essay, voiced their approval of his method of ventilating 
and draining the maxillary sinus 

From the Department of Otolaryngology, Vanderbilt School of Medicine 

Presented as a candidate’s thesis to the American Larjngological, Rhmological 
and Otological Societ\ 

, Ostrom, L Ventilation Rather Than Drainage Essential for the Cure 

^T- U o-?T a<:C " lth Spec,aI K otes on the Antrum of Highmore, Illmois \f J_ 
25 34/-3a2 (Dec ) 1913 
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Rethi , 2 Freer , 3 Sluder , 4 Canfield 5 and Hirsh c made large compre- 
prehensive antral windows by removing the antral wall of both the 
inferior and the middle meatus but without removing the inferior tur- 
binate bone 

Sewall 7 advised that one should, as a routine, remove the middle 
meatal wall m surgical treatment of the ethmoid and sphenoid sinuses 
when doing radical antrotomy He further advised that the middle 
meatal wall be removed when isolated disease of the antrum is present 

Hildmg , 8 m discussing the results of his experimental woik on the 
maxillary smus in rabbits, stated, “The experiments indicate that win- 
dows made at or near the ostium interfere so seriously with the normal 
sinus physiology that the smus becomes infected as a result All three 
of those in which the window was made at the ostium became infected 
postoperatively ” He added, “It cannot be concluded from these experi- 
ments that exactly the same results would occur in the sinuses of other 
species or m man ” 

Proetz 9 stated, “To regard the ostium simply as an opening into 
the smus, which can be roughly handled and even enlarged with impunity, 
is to court failure in establishing hygiene of the region ” 

Zuckerkandl 10 suggested that the middle meatus be used for an open- 
ing into the maxillary smus because of its membranous structure 

Siebenmann 11 systematically made openings into the antrum through 
the middle meatus and reported good results He made his first opening 

2 Rethi, L Erne Radicaloperation der Kieferhohle von der Nase her 
zur Behandlung hartnockiger Empyeme, Wien med Wchnschr 51 2436-2439, 
1901 , Die Radikaloperation der Kieferhohleneiterungen von der Nase her, Wien 
khn Wchnschr 21 142-149, 1908 

3 Freer, O T The Antrum of Highmore The Removal of the Greater 
Part of Its Inner Wall Through the Nostril, for Empyema, Laryngoscope 15 
343-349 (May) 1905 

4 Sluder, G A Modified Mikulicz Operation Whereby the Entire Lower 
Turbinate Is Sawed in Intranasal Operations on the Antrum of Highmore, with 
Presentation of a Patient, Laryngoscope 19 904-910, 1909 

5 Canfield, R B The Submucous Resection of the Lateral Nasal Wall 
in Chronic Empvema of the Antrum, Ethmoid and Sphenoid, J A M A 51 
1136-1141 (Oct 3) 1908 

6 Hirsch, O Wien med Wchnschr 58 1550-1554 (July 4) 1908 

7 Sewall, E C Diagnosis and Treatment of Chronic Maxillary Sinus 
Infection, Arch Otolaryng 8 405-419 (Oct) 1928 

8 Hilding, A C Experimental Smus Surgery Effects of Operative Win- 
dows on Normal Sinuses, Ann Oto! , Rhin & Laryng 50 379-392 (June) 1941 

9 Proetz, A W Essays on the Applied Physiology of the Nose, St Louis, 
Annals Publishing Company, 1941, p 356 

10 Zuckerkandl, E Normale und pathologische Anatomic der Nasenhohle 
und lhrer pneumatischen Anhange, Leipzig, W Braumuller, 1893 

11 Siebenmann, F Beitrag zur Lehre von der Entstehung und Heilung 
hombinierter Nebenhohleneiterungen der Nase, Monatschr f Ohrenh 46 656- 
661, 1912 
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in 1889 and stated that he was able to clean the edematous membranes 
from the antrums The latter statement I doubt 

Onodi 12 dilated the ostium with the aid of a trocar 

Bayer 13 removed the pars membranacea with a galvanocautery 

Kubo 14 used that procedure and stated that the window stayed open 
and that the patients were taught to irrigate their own sinus through 
this opening 

About ten years ago a member of the department of otolaiyngology 
of Washington University operated on 5 patients, making a window 
through the middle meatus and doing no other surgical work The 
end results were reported as being excellent 

Hajek 15 was satisfied with the results which he obtained with middle 
meatal windows 

QUESTIONNAIRE 

In order to obtain accurate statistical data from rhinologists, the 
following questionnaire was mailed to each member of the Triological 
Society 

1 Have you ever made a permanent opening into the antrum through the 
middle meatus 7 

2 Diagnosis 7 

3 Approximate number of cases 7 

4 Approximately when did you do this the first time 7 

5 What was the age group 7 

6 Technic employed 7 

7 Have these patients had any stasis of antral secretion 7 

8 Have you made any subsequent roentgenograms 7 If so, what did they reveal 7 

9 End results 7 

10 May I quote you 7 

“ Four* hundred and ninety-one copies of this were -sent, and 366 
replies were received Two hundred and thirty-six physicians stated 
that they had never performed that operation Several went further 
and stated that they were opposed to any traumatizing of the tissues 
within the middle meatus Nmety-four stated that they had performed 
fenestration of the antrum through the middle meatus (Their reports 
are summarized in table 1 ) In addition to the 94 who reported cases, 

12 Onodi, A Die Eroffnung der Kieferhohle im mittleren Nasengange, 
Arch f Laryng u Rlun 14 154-160, 1903 

13 Bayer, C Beitrag zum Studium und zur Behandlung des Empyems der 
Highmoreshohle, Deutsche med Wchnschr 15 187-190, 1889 

14 Kubo, I Ueber die supraturbmale Eroffnung bei der Sinusitis maxillaris 
chronica, Arch f Lanng u Rhin 26 351-356, 1912 

15 Hajek, M Pathology and Treatment of the Inflammatory Diseases of 
the Nasal Accessory Sinuses, translated by J D Heitger and F Hansel, ed 5, St 
Bouis, C V Mosby Company, 1926, vol 1 
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other men stated that they had performed the operation, but they gave 
such meager information that the reports of results were of no scientific 
value 

Forty additional members of the Tnological Society reported that they 
had made an antral window through the middle meatus either with or 
without a window m the inferior meatus when doing a radical operation 
on the maxillary sinus According to those reports, 97 per cent of their 
patients received a better than average result 


Tablf 1 — Swnmoiy of Data Supplied by Members of the Tnological 
Society tn Reply to a Questionnau e 


Phjsicians quoted 94 

Year of earliest reported antral mndon made through middle meatus 1902 

Cases reported, some bilateral 1,376 

Age range ? 

Maxillarj sinusitis 

Acute 250 

Subacute 212 

Chrome 8S5 

Technic 

Electrocoagulation 5 

Punch 596 

Rasp 4 

Combination of punch and ra«p 512 

Postoperative retention of secretion 

Definite stasi= 77 

Little stasis 326 

No stasis 597 

Postoperative roentgen observations 

Thickened membrane 300 

Slight clouding 30 

Clouding 5 

Clear 76 

End result 

Excellent jig 

Good 641 

Fair 244 

Poor 69 


ANATOMY 

Since the anatomy of the maxillary sinuses, together with that of 
the anomalies, has been thoroughly described many times m the literature, 
I shall limit my discussion to a few of the important facts 

The maxillary sinus opens on the floor or the lateral wall of the 
infundibulum posteriorly The ostium may be merely an opening but 
is usually a passage simulating a tubule several millimeters in length 
The nasal end of this tubule may be horizontal, vertical oi oblique 
The tubule usually takes a downward and outward course between the 
bulla and the uncinate process of the ethmoid bone to open into the maxil- 
lary sinus The tubule varies greatly m length, direction and shape 
Though its general direction is downward and outward, it may be 
horizontal or vertical or a combination of the four directions Neither 
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its length nor its diameter is constant, as shown by the fact that various 
authors have observed different dimensions in the series of skulls which 
they have studied 

Zuckerkandl 10 stated that m studying 300 specimens he found the 
largest ostium to be 19 by 5 mm and the smallest to be 3 mm in 
diameter Schaeffer, 16 in examining 122 specimens found the tubule 
to vary m diameter from 1 to 6 mm and in length from 1 to 22 mm 
Myerson 17 stated that in the sinuses which he studied the diametei of 
the tubule varied from 1 mm to 13 by 11 mm However, the average 
diameter of the ostium m the average specimen is less than 5 mm 





Fig 1 — The nasal surface of the left superior maxilla A indicates the 
ascending process, B, the anterior nasal spine, C, the lacrimal groove, D, the 
hiatus inaxillaris 

The accessory' ostium is merely' an opening m the pars membranacea, 
located m the posterior portion of this anatomic entity' It probably 
occuis in 30«to 40 per cent of the specimens It varies in size but is 
usually' much smaller than the normal ostium 

16 Schaeffer, J P The Kose, Paranasal Sinuses, Nasolacrimal Passage- 
wars, and Olfactorr Organ m Man A Genetic, Derelopmental, and Anatomico- 
Pm siological Consideration, Philadelphia, P Blakiston’s Son & Co, 1920 

17 Mrercon, M C The Natural Orifice of the Maxillarv Sinus Anatomic 
Studies Arch Otolaryng 15 80-91 (Jan ) 1932 
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Fig 2 — The nasal surface of the left superior maxilla, showing the palate 
bone and the maxillary process of the turbinal bone filling in a portion of the 
hiatus maxillaris A indicates the ascending process, E, the lacrimal bone, F, 
the lacrimal , D, the hiatus maxillaris , G, the attachment of the turbmal bone , 
H, the body of the maxilla forming part of the floor of the ethmoid sinus, /, the 
sphenopalatine foramen, /, the perpendicular plate of the palate bone, K, the 
maxillary process of tl e turbinate bone (outlined fcr clarity) 


Fig 3 — Structure of the lateral nasal wall, showing the hiatus maxillaris 
further filled in by the bulla and the uncinate process of the ethmoid bone The 
middle turbinate has been cut awaj at its attachment A dotted line shows the 
area excised in the middle meatus window operation O indicates the ethmoid 
lab\ nnth , P, the attachment of the middle turbinate, Q, the bulla, R, the pars 
membranacea , J, the perpendicular plate of the palate bone , F, the lacrimal canal , 
L, the hiatus semilunaris, M, the ostium of the maxillary sinus, N, the uncinate 
process, G, the attachment of the turbinate bone 
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The tissues around the ostium are loose and cavernous in type, 
similar to those around the turbinate bone 


SURGICAL ANATOMY 

The pars membranacea is bounded above by the horizontal plate of 
the maxilla, below by the superior portion of the inferior turbinate bone, 
anteriorly by the uncinate process and the lacrimal bone and posteriorly 
by the palate bone 



Fig 4— Section showing the lateral surface of the nasal wall of the left antrum 
The dotted line shows the area excised in the middle meatus window operation 
S indicates the lamina pap 3 'racea, T, the orbital plate of the superior maxilla, 

Q, the bulla, U, the nasolacrimal duct, M, the ostium of the maxillary sinus, 

R, the pars membranacea (cut away) , N, the uncinate process 


The ostium is located m the superior portion of the pars membran- 
acea It is therefore necessary in making a middle meatal window to 
make it from the ostium downward The vessels and the nerves which 
enter the antrum in the region of the ostium are not located within a 
radius of 1 cm of the ostium itself Hence a window might be made 
in this area without damaging these vital structures In studying a 
series of IS specimens it w 7 as found that the average size of the pars 
membranacea was 7 by 16 mm Vertically this membrane varies from 
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5 to 10 mm , while anteropostenorly it varies from 12 to 28 mm The 
maxillaiy ostium was found to be from 8 to 17 mm from the lacrimal 
canal It is important to note that while the average distance from the 
maxillary ostium to the lacrimal canal is 10 mm , the lacrimal canal is 
■only 5 mm fiom the anterior border of the pars membranacea There- 
foie, in making a middle meatal window the tissues removed should be 



Fig 5— Frontal section cut just behind an accessory ostium O indicates the 
-ethmoid labjnnth, Z, a straw m the ostium, AZ, a straw in an accessory 
ostium, AX, the maxillary sinus, IV, the middle turbinate N, the uncinate 
-process, A, the septum, Y, the inferior turbinate 

inferior and posterior to the ostium While the distance from the pos- 
terior edge of the pars membranacea to the posterior palatine canal was 
not accurately measured in the work for this thesis, its average distance 
is approximately 1 cm Therefore, one need not be concerned with this 
structure and its contents m making a middle meatal window 
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PHYSIOLOGY 

The physiology of the drainage of the maxillary sinus shows that 
drainage is established by ciliary action and not by gravity The cilia 


PS. 






N, 

N-- 


*ig 6 (case 2) — A, preoperative roentgenogram showing increased density 
•i ong the lateral walls of the antrums B, lateral view after injection of iodized 
ch' ® ’owing no filling defect of the right antrum C, frontal view, showing no 
g elect I he antrum was treated by the middle meatus window operation 
!nr^ 0(:i !i®T O ® ram taken six and one-half months after operation It shows 
density of the right antrum No improvement was shown by the 
roentgen examination 

ate slender motile rods and are situated close together on the surface 
o the epithelium The free end of each cilium is thicker than that por- 
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tion which penetrates into the columnar epithelium, the lining membrane 
The cilia beat m concert, they rest for a short time, and then resume 
their work The effective stroke is in one direction only It has been 



B 


Fig 7 (case 3) — A, preoperative roentgenogram showing increased density 
of the left antrum The left antrum was treated by the middle meatus window 
operation B, roentgenogram taken six and one-half months after operation 
The left antrum reveals slightly increased density Improvement is noted 
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Fig 8 (case 4) — A, preoperatne roentgenogram showing increased dcnsitj 
of right antrum B, roentgenogram made after injection of iodized oil, showing 
a large filling defect of the right antrum The antrum was treated by the 
middle meatus window operation C, roentgenogram made eight months after 
operation There is little increase of density in the right antrum Improie- 
mcnt is noted 
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Fig 9 (case 5 ) —A, preoperative roentgenogram showing increased density 
of the right antrum The antrum was treated bj the middle meatus window 
operation B, roentgenogram made seven months after operation, The right 
antrum is slightly cloudy Improvement is noted 
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stated that the cilia v ill empty a maxillary sinus within a few hours if 
the substance is of low viscosity 

Hilding , 18 using india ink in his experiments, reported on the course 
of the currents in the frontal sinus of a dog These currents proceeded m 



Fig 10 (case 6) — A, preoperatne roentgenogram showing increased density 
ot the antrums B and C, roentgenograms made after injection of iodized oil, 
slowing no filling defect of the right antrum The antrum was treated by the 
mi die meatus window operation D, roentgenogram made ten months after 
opera ion It shows no increase m the density 'of the right antrum Imple- 
ment is noted 


' ^ Gilding, A C The Influence of Ciliary Actnity on the Bacteriology 
? ose direction of Ciliary Currents m the Frontal Sinus of a Dog, Proc 
Staff Meet, Mayo Clm 6 320-322 (May 27) 1931 
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a straight line from the deepest portion of the frontal sinus, and from 
the other portions of the frontal sinus the currents proceeded in a 
slightly curved course of the ostium He stated that the rate of flow 






A 


& 



Fig 11 (case 7) — A, preoperative roentgenogram showing lncrea^d density 
of the right antrum B, roentgenogram made after injection of iodized oil Note 
the filling defect of the right antrum The antrum was treated by the middle 
meatus window operation C, roentgenogram made seven months after operation 
It shows an apparently normal right antrum 

varied between 2 and 8 mm per second the greatei speed being attained 
as the ostium was approached 
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Fig 12 (cases S and 9) — A, preoperative roentgenogram showing little 
increase of densiti of the antrums Each antrum was treated by the middle 
meatus window operation B, roentgenogram taken siv months postoperatnely 
The antrums appear normal These roentgenograms photographed poorlj 
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Proetz , 19 m experimenting with ciliary action, found that particles 
would go around any obstruction placed in their path He further 
noted that a window opened in the antrum through the inferior meatus 
caused the particles to be carried around the opening to the ostium 

Lucas , 20 experimenting on ciliary action m the maxillary sinus of 
the rhesus monkey, observed that the particles were propelled m a spiral 
route toward the ostium He felt that this increased the capacity of the 
cilia for moving largei amounts of material 

Normally the mucus lies against the membrane as a very thin coat 
and moves constantly toward the ostium When the ostium is blocked 
and the cilia cease to function, the mucus tends, presumably by gravity, 
to flow downward 

Hildmg 21 has shown that little air is exchanged between the nose 
and the antrums by way of the ostiums He stated that m hyper- 
ventilation most of the exposed epithelium became thickened, lost its 
cilia and assumed the characteristics of stratified squamous epithelium 
The lining membrane thickened, and the number of glands increased 
The nasal mucosae of the open nares of a dog and a labbit were found 
to react entirely differently 

After the antral ostium becomes closed, the absorption of the air 
that is within the antrum creates a partial vacuum, which produces con- 
gestion and edema, and transudation of the fluid follows The tissues 
around the ostium are more susceptible to outside influences than the lin- 
ing membrane of any other portion of the antrum Therefore, the ostium 
tends to become swollen, in consequence of the swelling the exchange 
of air is prevented and the ciliary action stopped before the lining 
membrane of the remainder of the antrum is involved To maintain 
a healthy antrum the ostium must be patent 

PRESENTATION OF CASES 

Thirty-two patients were operated on for chronic or subacute maxillary sinusitis, 
although several other sinuses were infected, as was proved clinically and roentgeno- 
logically The ages of the patients whose cases are reported ranged from 16 to 59, 
the average being 31 J4 years There were 17 females and 15 males 

Of the 30 patients, only 11 returned for the final examination despite constant 
urging and pleading (Thirteen cases are reported, as 2 patients were operated on 
bilaterally ) The patients who refused to return stated that they were having no 
trouble and were feeling fine 

19 Proetz, A W The Displacement Method of Sinus Diagnosis and Treat- 
ment A Practical Guide to the Use of Radiopaques m the Nasal Sinuses, 
St Louis, Annals Publishing Company, 1931 

20 Lucas, A M The Nasal Cavity and Direction of Fluid by Ciliarv 
Activity in Macacus Rhesus (Desm ), Am J Anat 50 141-177 (March) 1932 

21 Hilding, A C Experimental Surgery of the Nose and Sinuses Changes 
m Morphology of the Epithelium Following Variations m Ventilation, Arch 
Otolarjng 16 9-18 (July) 1932 
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It is interesting to note that in 1 case the patient when first seen had m 
addition to sinusitis a complete congenital bony occlusion of the posterior choanae 
The occluding wall was removed before the antral window was made 

The patients were examined prior to or during the course of treatment and were 
found to be in good health generally The serologic examinations gave negative 
results 



Fig 13 (case clO) — A, preoperative roentgenogram showing little increase 
01 density oi the antrums, more marked on the right B and C, preoperative 
roentgenograms made after injection of iodized oil Note the large filling defect 
of the right antrum The right antrum was treated by the middle meatus win- 
dow operation D, roentgenogram made nine months after operation The right 
antrum appears normal 
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PROCEDURE OF EXAMINATION 

The patient is examined to obtain information on the following 
points 

1 History and age 

2 Type of discharge, if present 

3 Gross pathologic changes of nasal mucous membrane 

4 Appearance of nasopharynx as viewed with 

(a) Mirror 

( b ) Nasopharyngoscope 

5 Interpretation of roentgenograms 

6 Size and shape of antrum as shown by the roentgenograms 

7 Type of nans 

8 Position of middle turbinate bone 

(a) Crowded against the lateral wall 

(b) Normal position 

(c) Protruding toward the nasal septum 

9 Deviations of nasal septum 

10 Appearance of middle meatus as viewed with nasopharyngoscope 

11 Clinical evidence of an allergic reaction 

12 Smears for eosinophils 

13 Return on irrigation of antrum 

14 Cultures made of antral w'ashings 

15 Interpretation of roentgenogram made after injection of iodized poppyseed 
oil 40 per cent 

SURGICAL PROCEDURE 

With cocaine mud being used to produce anesthesia, the natural ostium was 
located, when possible, with a curved olive-tipped probe The distance from the 
ostium to the ala was then measured 

A Myles punch, rather triangular in shape, was introduced into the middle 
meatus by using the aforementioned measurement, the tissues covering the middle 
turbinate bone being pushed aside as needed 

The male blade w'as opened and was introduced into the antrum through the 
pars membranacea This w T as done by forcing the blade through these tissues 

An opening approximately 5 by 8 mm w'as made m each case In some instances 
this required using the punch two or three times 

An attempt was made to remove the normal ostium m each case However 
W'hen the ostium could not be located, an opening was made in that region 

During the operation the patients complained of little if any pain Practicalh 
no bleeding occurred The surgical work w'as performed rapidly, and the pro- 
cedure in each case W'as simple No rasping W'as done, and, with the use of a 
cleancutting punch, all edges were left smooth and even 

Trauma of the intranasal structures w'as avoided as much as possible In no 
case w'as the middle turbinate structure partially or completely removed, and the 
other turbinate structures w'ere not disturbed 

FINAL EXAMINATION © 

Following the surgical procedure, a minimum period of six months was allowed 
to elapse before the patient W'as examined in order that the effect on the antrum 
and the adjacent structures might be accurately determined The patient’s history 
of am nasal disturbances experienced during the interim w'as taken The naris and 
the nasopharynx were examined for discharge, discoloration, thickening of the 
tissues and growth cf lymphoid tissue 
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B 

Fig 14 (case 11) — A, preoperative roentgenogram showing left maxillary 
sinus markedh cloudj The sinus was treated by the middle meattis window 
operation B, roentgenogram made nine months after operation The left antrum 
appears normal 
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B 

Fig IS (cases 12 and 13) — A, preoperative roentgenogram showing increased 
density of both antrums Each antrum was treated by the middle meatus win- 
dow operation B, roentgenogram made seven months after operation It shows 
the antrums cloudj No improvement is noted in the left antrum, much improve- 
ment m the right 
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The inferior meatus was anesthetized with butacaine sulfate USP (butyn 
sulfate®) care being taken that none of the solution reached any other portion of 
the naris 

In introducing the trocar and cannula into the antrum an attempt was made 
to place them so that the distal end would lie just beneath the operative window 
Through the cannula a nasopharyngoscope was passed It was possible to 
obtain a satisfactory view of the lower edge of the window, of the lining mem- 
brane just below the window and of the lower edges of the posterior and anterioi 
portion of the window m each case In a few cases the superior part of the 
window was visible, but in most instances the distance from the nasopharyngo- 
scope was too great for a detailed examination 

In all the cases except nos 1 and 3, the lining membrane was normal below 
the window, and neither granulation tissue nor scarring nor abscess formation 
was noted in any visible area of any of the antrums The foregoing statement 
was true of the case in which the window had closed 

In cases 1 and 3, though the lining membrane appeared normal elsewhere, 
some thickening was discerned just below the window This thickening was 
not due to granulation or fibrous tissue but apparently was due to edema 

The ideal postoperative examination would have consisted of opening each 
antrum through the canine fossa and taking a section of tissue from just below 
the antral window for biopsy This was impossible, hence, with this limitation, 
one utilized the nasopharyngoscope 

Immediately after the aforementioned examination and with the cannula still 
in place, 02 cc of mdia ink was injected into the antrum When the cannula 
was removed, the inferior meatus was tightly packed with cotton to prevent any 
possible leakage The patient’s head was kept erect and the middle meatus 
observed in order to ascertain when and if the india ink appeared by ciliary activity 
in the normal manner 

Subsequent to this observation and after anesthesia had been produced, the 
window was examined with a probe for patency and any abnormality of the sur- 
rounding tissue The antrum was then irrigated with isotonic sodium chloride 
solution, after which the middle meatus was examined with a nasopharyngoscope 
A roentgen examination was made 22 If the interpretation of the roentgenograms 
was unsatisfactory, iodized poppyseed oil 40 per cent was injected into the antrum 
and additional roentgenograms were made 

As the time required to eliminate iodized oil from an antrum is such a 
variable factor, as shown in many cases not connected with this experimental 
work, it was decided not to confuse the final results by routinely injecting iodized 
oil and observing by roentgen examinations whether it was eliminated from the 
antrum both by ciliary action and by gravity 

Table 2 gives a detailed report of each case from the first through the final 
examination 

pathologist’s report made on microscopic examination of tissue 
removed from the middle meatus while the antral window 

WAS BEING M \DE 

Case 1 (J D ) — There are superficial areas of necrosis with exudative and 
acute purulent inflammation This inflammation is present on a surface lined 

22 The roentgenograms taken m case 1 are not shown because it was impos- 
si le to obtain the first plates from the roentgenologist It would be unfair 
and noninformative to show onh the end results 



Table 2 — Summary of Data on Twelve Patients in Whom an Antral Window 


Case Patient 

Race 

Sex 

Age 

Diagnosis 

Historj 

Nasal 

Discharge 

Gross 
Pathologic 
Condition of 
Nasal Mucous 
Membrane 

1 J D 

White 

M 

40 

Chrome right max 
lilarj sinusitis 

Pain over right 
cheek for Ink 
many pre\ ious 
attacks 

Purulent 

Congestion 

2 0MB 

White 

F 

40 

Bi ateral chronic 
maxillarj sinusitis 

Pain on right side 
of face, nasal 
blockage, dis 
charge 1 j r 

Purultnt 

Marked con 
gestion 

3 N G 

White 

F 

23 

Subacute left max 
lilarj sinusitis 

Severe pam over 
right cheek 2 dajs, 
discharge, pre 
\ious attacks 

Purulent 

Marked con 
gestion 

4 0GB 

White 

M 

59 

Chronic pan^inu 

1 IS 

Nasal blockage, 
headaches and 
discharge nimj 

5 ears 

Mucoserous 

Congestion 
polypi In 
right nans 

5 A 1 k 

White 

E 

14 

Complete bony oc 
elusion of post 
choanae, chrome 
r ght ethmoid and 
maxillary sinusitis 

Complete nasal 
blockage, bend 
aches and di« 
charge since in 
fancy 

Mucopurulent 

Congestion 

0 L W 

White 

F 

34 

Chrome right max 
' nu c tis 

Blockage of ears, 
nasal discharge, 
frequencj of 
coryza 5 jr 

Purulent 

Congestion 

7 A J W 

White 

F 

16 

Subacute pansinu 

sjllS 

Headaches, nasal 
blockage, pain 
over right cheek 

6 mo 

Purulent 

Definite 

congestion 

S P P* 

White 

F 

35 

Bilateral chronic 
max sinusitis 

Headaches, nasal 
blockage, fre 
quency of coryza 

2 yr 

No discharge 

Slight con 
gestion 

9 F P* 

White 

F 

35 

Bilateral chrome 
maxillary sinusitis 

Headaches nasal 
blockage, fre- 
quent coryza 2 yr 

No discharge 

Moderate 

congestion 

10 N C 

White 

M 

21 

Bilateral subacute 
maxillary sinusitis 

Nasal discharge 
with blockage, 
headaches 1 mo 

Purulent 

Congestion 
and edema 

11 E £ T 

White 

P 

29 

Left maxillary and 
ethmoid sinusitis 

Attacks for 1 yr 
with pam, nasal 
discharge and 
blockage 

Purulent 

Congestion 

12 V M B* 

White 

F 

44 

Bilateral chronic 
maxillary and 
ethmoid sinusitis 

Attacks for 2 jr 
with headaches 
nasal discharge 
and blockage 

Purulent 

Marked con 
gestion 

12 V M B* 

White 

F 

44 

Bilateral chronic 
maxillary and 
itlimoid sinusitis 

Attacks for 2 yr 
with headaches, 
nasal discharge 
and blockage 

Purulent 

Marked con 
gestion 


* Patients S and 9 are the same person 
reported nc 2 patients 


patients 12 and 13 are the same person 
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e a patient operated on biloterallj 1“ 



Was Made in the Middle Meatus Without Additional Surgical Procedures 


Gross 

Pathologic 

Condition Interpretation 

of of 

Nasopharjnx Roentgenogram 

Moderate conges Right max 
tion, lymphoid illary sinu 

nodules swollen sitis 

Size and 
Shape 
of Antrum 

Large and 
round type 

Naris 

Crowded 

Position 

of 

Middle 

Turbinate 

Bone 

Close to 

lateral 

wall 

Position 

of 

Nasal 

Septum 

Midhne 

Condition of 

Middle Meatus 
as Viewed 

with Nasopbaryngoscope 

Edema and congestion, 
ostium not seen 

Clinical 

Evidence 

of 

Nasal 

Allergy 

None 

Congestion 
purulent secre 
tion 

Bilateral 
maxillarj 
and rt sphe 
noid sinusitis 

Small, 

triangular 

Crowded 

Ample 
room for 
drainage 

Deviated 
to the left 

Thickening and conges 
tion of mucous mem 
brane, ostium not seen 

None 

Small mass of 
adenoid tissue, 
congestion 

Left maxi] 
lary sinu 
sitis 

Large and 
round 

Open 

Adjacent 
to lateral 
wall 

Deviated 
to the left 

Pus seen coming from 
ostium, edema 

None 

Ljmphoid 
nodules swollen, 
congestion and 
discharge 

Bilateral 
ethmoid 
and maxil 
lary sinusitis 

Large and 
triangular 

Crojvded 

Adjacent 
to lateral 
wall 

Markedlj 
deviated 
to the right 

Little congestion, some 
edema, small polyp 
seen in ostium 

Polypi 

Dry and pale, no 
ljmphoid nodules 
noted 

Marked 
cloudiness 
of right 
maxillary 
sinus 

Large and 
square 

Very 

crowded 

Adjacent 
to lateral 
wall 

Midhne 

Swelling and congestion, 
ostium very small 

None 

Lj mphoid nod 
ules swollen, 
mucous membrane 
thickened and 
congested 

Bilateral 
cloudiness 
of antrums 

Small and 
triangular 

Open 

Normal 

Midline 

Swelling and congestion, 
infundibulum a tinj 
groove, ostium not seen 

None 

Adenoid tissue, 
mucous mem 
branc thickened 
and congested 

Maxillary 
sinuses 
cloudj , eth 
mold sinuses 
slightly 
cloudy, sphe 
noid sinus 
suggests in 
volvement 

Medium 
size, round 
triangular 

Crowded 

Adjacent 
to lateral 
wall 

Deviated 
to the left 

Ostium pmpoint in size, 
much congestion 

None 

Small mass of 
adenoid tissue 

Maxillary 

sinuses 

cloudy 

Large and 
square 

Crowded 

Room for 
drainage 

Deviated 

bilaterally 

No congestion, ostium 
noted 

None 

Small muss of 
adenoid tissue 

Maxillary 

sinuses 

cloudj 

Large and 
square 

Open 

Room for 
drainage 

Deviated 

bilaterally 

Moderate congestion, 
ostium not seen 

None 

Ljmphoid nod 
ules swollen, 
congestion 

Maxillarj 
and eth 
mold sinuses 
cloudy 

Large and 
triangular 

Open 

Adjacent 
to lateral 
w all 

Deviated 
to the left 

Ibis coming from 
ostium, swelling and 
congestion 

None 

\iknoid tissue, 

U mphoid nod 
ules swollen and 
congested 

Left maxil 
larj and 
both eth 
mold sinuses 
cloudj 

Small and 
triangular 

Crowded 

Adjacent 
to lateral 
wall 

Deviated 
to the left 

Pus present, small poljp, 
congestion, ostium not 
seen 

None 

Ljmphoid nod 
ules swollen, 
congestion 

Maxillary 
and eth 
moid sinuses 
cloudy bilat 
crally 

Medium 
size, round 

Open 

Room for 
drainage 

Midhne 

Pus present congestion 

None 

1 j mphoid nod 
tiles swollen, 
congestion 

Maxillary Medium 

'inusec size, round 

quite cloudy, 
ethmoid 
sinuses cloudj 

Open 

Room for 
drainage 

Midhne 

Pus present, congestion 

None 


No eosinophilic leukoej tes were found in the 


smears of any of the cases 
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Table 2 — Summary of Data on Twelve Patients m Whom an Antial Window Was 


Case Patient 

Result 

of 

Antral 
Irrigation * 

Bacteria 

Isolated 

from 

Antrum 

Interpretation of 
Roentgenograms of 
Antrum Made 
After Injection 
of Iodized Oil f 

Interim 
(Months) 
Date and Between 
Side Operation 
of Middle and Final 
Meatal Exam 
Resection ination 

Historj of 
Nasal 
Condition 
Since 
Operation 

Nasal 

Discharge 

Appearance 

of 

Nasal Mucous 
Membrane 

1 

J D 

Pus 

Staph aureus 


12/ 4/44 
Right 

11 

Has had 
only slight 
discharge, 
no other 
complaints 

Mucoid 

Slightly 

congested 

2 

OMB 

Pus 

Str hemo 
lyticus 

No filling defect 
of either antrum 

10/16/45 

Right 

6% 

Drainage 
and head 
aches at 
times 

None 

Normal 

3 

N G 

Pus 

Pneumococ 

CVS 

/ 

4/ 5/45 
Left 

6% 

Headaches 

occasionally, 

condition 

Improved 

Mucoid 

Moderately 

congested 

4 

C G B 

Return 

clear 

Str hemo 
lyticus 

Large filling de 
feet of right 
antrum 

12/ 7/45 
Right 

8 

Occasional 
attacks of 
sinusitis, con 
dition much 
improved 

None 

Congested 

5 

A L N 

Pus 

Str hemo 
lyticus 


5/ 7/45 
Right 

7 

No 

complaints 

None 

Slightly 

congested 

6 

L W 

Pus 

Staph albus 
and Pried 
lander’s bacil- 
lus 

No filling defect 

11/ 2/44 
Right 

10 

No 

complaints 

None 

Normal 

7 

A J W 

Return 

clear 

Staph aureus 

Moderate sized 
filling defect 

3/ 5/45 
Right 

7 

Only occn 
sional nasal 
blockage 

None 

Normal 

8 

P P 

Return 

clear 

Str hemo 
lyticus 


10/25/45 

Right 

6 

Occasional 

headache 

None 

Normal 

9 

P P§ 

Pus 

Str hemo 
lyticus and 
pneumococcus 


10/ 5/45 
Left 

6 

Occasional 

headache 

None 

Normal 

10 

N C § 

Pus 

Pneumococcus 

Large filling 
defect 

12/ 4/44 
Right 

9 

No 

complaints 

None 

Slightly 

congested 

11 

E E T 

Pus 

Staph hemo 
lyticus 


12/ 4/44 
Left 

9 

No 

complaints 

None 

Normal 

12 

TMBS 

Pus 

Streptococcus, 

unidentified 

Moderate filling 
defect 

■ 

7 

No 

complaints 

None 

Normal 

13 

TMBi 

Pus 

Streptococcus, 

unidentified 

Moderate filling 
defect 

3/ 4/46 
Left 

7 

No 

complaints 

None 

Normal 


* This and the following columns are to be considered as continuations of the first half of the table of the preceding 
pages The case numbers have been repeated for the conven once of the reader 

t Roentgenograms were made after injection of Iodized oil only In cases in which additional Information was desired 
I Patients 6 and n are the same person, patients 12 and 13 are the same person I e , a patient operated on bilaterally Is 
reported as 2 patients 
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Made i n the Middle Meatus Without Additional Surgical Procedures— Continued 


Appearance of 
Middle Meatus as 
Viewed 
with Naso 
pharyngoscope 

Slightly con 
gested, margins 
of window 
healed 


Interim 

(Minutes) 

Between 

Intro 

Appearance of duction 
Lining Membrane and 

Appearance of Antrum as Reappear- 
of Viewed with ance of 

Nasopharynx Nasopharyngoscope India Ink 

Eewswol Moderately con- 33 

len lymph gested, some 

old nodules thickening of lin 

present ing membrane just 

inferior to window 


Patency 

of 

Window 

No con- 
traction 


Condition 

of 

Middle Eesult 

Meatus as of 

Examined Antral 

with Probe Irrigation 

Normal Return clear 


Interpretation 

of 

Roentgenogram 

Right antrum 

moderately 

cloudy 


Not congested, Normal Normal 21 No con Normal Return clear Right antrum 

margins of traction slightly 

window healed cloudy 


Somewhat con 
gested, margins 
of window 
healed 

Congested 

Lower edge of win 
dow thickened, this 
area congested 

24 

No con 
traction 

Normal 

Return clear 

Left antrum 

slightly 

cloudy 

Somewhat con 
gested, window 
closed, ostium 
not seen 

Congested 

Normal, no win 
dow seen 

29 

Closed 

Normal 

Return clear! 

Right antrum 

moderately 

cloudy 


Normal, mar Normal Normal 

gins of wound 

healed 


32 No con Normal Return clear Right antrum 
traction slightly 

cloudy 


Congested, Normal Normal but con 31 No con Normal Return clear Right antrum 

margins of gested traction normal 

wound healed 


<9 


Normal, mar Normal Normal 22 No con Normal Return clear Right antrum 

gins of wound traction normal 

healed 


Slightly con Slightly Normal 19 No con- Normal Return clear Right antrum 

gested, margins congested traction normal 

of uindow healed 


Normal, mar 
gins of wound 
healed 

Slightly 

congested 

Normal 

21 

No con 
traction 

Normal 

Return clear 

Left antrum 
normal 

Somewhat con 
gested, margins 
of wounds 
healed 

Somewhat 

congested, 

lymphoid 

nodules 

noted 

Slightly congested 

6 

No con 
traction 

Normal 

Return dear 

Right antrum 
normal 

Normal, mar 
gins of wounds 
healed 

Normal 

Normal 

62 

No con 
traction 

Normal 

Return clear 

Left antrum 
normal 


gins of'wlmlow formal Normal 26 No con- Normal Return clear Lining mem- 

healed traction brane thickened 


isomial, mar Normal — — 

gins of window normal 29 No con Normal Return clear Lining mem 

healed traction brane thickened 


though 1 1 h e wf : ndo° w^ i a c * closed* ^The* /i U + !n irri l atln f the antrum at the time of the final examination. 

Roentgenogram made after iniecHrm 10 ^* , ? Eame characteristics as a normal pars membranacea 

injection of iodized oil -=howca a small filling defect interiorly in case 3 
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by intermediate squamous epithelium There is chronic inflammation m the 
mucous glands A small fragment of bone is attached to the base This con- 
tains loose connective tissue in the medulla, and the cortex seems to be partially 
decalcified 

Case 2 (Mrs OMB) — There is a small bit of columnar epithelium with 
much acute and chronic inflammatory exudate 

Case 3 (Mrs N G ) — Sections show a mucous membrane lined by columnar 
cells Beneath this there is chronic inflammation, also a few spicules of bone 
Case 4 (C G B ) — There is one single fragment of bone The other specimen 
consists of a mucous membrane lined by columnar cells and containing mucous 
glands No inflammation is seen 

Case 5 (Miss A L N ) — The site of this tissue cannot be determined with 
certainty The large number of mucous glands underlying the covering columnar 
cells suggests that the tissue came from the nose of the nasopharynx It shows 
acute and chronic nonspecific inflammation 

Case 6 (Mrs L W ) — There is a small bit of columnar epithelium with a 
chronic inflammatory exudate 

Case 7 (Miss A J W ) — The specimens consist of serous glands covered 
by columnar epithelium There is slight chronic inflammation 

Case 8 (Mrs F P , right antrum) — Although there is some edema as well 
as some lymphocytic and plasma cell infiltration, the most interesting feature is 
the presence of hemosiderin-laden phagocytes The mucosa in itself is not 
remarkable 

Case 9 (Mrs F P , left antrum) — There is minimal chronic submucous 
inflammation The most interesting feature is ectopic calcification of the stroma 
Sometimes these foci are concentrically laminated like psammoma bodies 

Case 10 (N C ) — A tiny mass of mucous glands partly covered by columnar 
epithelium shows hemcrrhage, edema and acute inflammation 

Case 11 (E E T ) — A narrow strip of mucous membrane is covered on 
two sides by pseudostratified columnar epithelium It contains many mucous 
glands, a few of which are cystic There is minimal chronic inflammation 
Case 12 (V M B , right antrum) — Sections show mucous membrane lined 
by columnar epithelium Some areaS of necrosis are noted Chronic inflammation 
is seen 

Case 13 (V M B , left antrum) —The section shows polypoid masses of 
tissue covered by pseudostratified columnar epithelium of varying thickness and 
with a loose, almost myxomatous stroma The stroma is heavily infiltrated by 
eosinophils, plasma cells and lymphocytes 

SUMMARY AID COMMENT 

This series is too small for one to be able to deduct any definite 
conclusions 

Many men who oppose making a window in the middle meatus 
without radical maxillary sinusotomy make such an opening when 
doing radical antrotomy or radical antrotomy and ethmoid exenteration 
though they consider it unnecessary for complete ethmoidectomy In 
some instances the opening is made through both the inferior and the 
middle meatus This apparently paradoxic attitude has not been 
explained satisfactorily 
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One patient, after the injection of india ink, had acute pain for thirty 
minutes He had no other symptoms Some tenderness was present 
over the antrum foi three days Some of the ink may have penetrated 
the soft tissues, although the mk was observed in the middle meatus after 
the injection 

It was difficult, after mdia mk had been injected into the antrum, to 
observe the fine streaks in the middle meatus Various types of lights 
both with and without magnification were tried but were of little aid A 
fine probe with cotton wrapped around the tip was touched to the 
middle meatus from time to time and then observed for deposits of 
india ink This method was satisfactory 

Neither abscess formation nor infection nor webs of scar tissue 
occurred within the antrum in those cases in which the antral ostium 
had been removed or traumatized Ciliary action continued as normal 
after the experimental surgical treatment 

Of the 32 patients who were operated on for chronic or subacute 
maxillary sinusitis, only 13 returned for a final examination The 
other 19 stated that they had had no symptoms and felt “too good to 
visit a physician ” Of the 13 patients on whom a final examination was 
made, 12 had had no infection of the upper respiratory tract Two 
complained of occasional nasal blockage Four had occasional headaches 
Eleven stated that the amount of nasal discharge was apparently normal, 
while 2 felt that it was more than normal Of these 13 patients, 7 felt 
that they were cured, 5, though they had occasional minor nasal 
complaints, felt that these were of a minor nature, and the one who 
continued to have occasional infections of the uppei respiratory tract 
thought that he was improved 


A former member of the rhmologic staff of Washington University has been 
helpful m the preparation of this paper His name has been omitted at his 
request, as he no longer is specializing in rhinology 

Members of the American Laryngological, Rhinological and Otological Society, 
Inc , gave encouragement and valuable assistance 


1022-1028 Benme-Dillon Building 



SYMPTOMATIC ELONGATED STYLOID PROCESS 

Report of Two Cases of Styloid Process-Carotid Artery Syndrome with Operation 

WATT W EAGLE, MD 

DURHAM, N C 

S OME of the obscure, as well as common, pharyngeal pains, painful 
deglutition and referred otalgia may be traced to an elongated 
styloid process 1 It is of interest that these symptoms are usually found 
only after tonsillectomy I now hope to establish that the elongated 
styloid process may also cause facial pain and headache, even when 
tonsillectomy has not been performed, owing to impingement of the 
process on a carotid artery Thus, there exist two distinct syndromes 
referable to the styloid process , these syndromes present groups of 
symptoms which differ m their anatomic locations 

The classic, and commoner, syndrome usually relates all symptoms 
to the pharynx and the ear, but occasionally an atypical group of 
symptoms may be referred to the hypopharynx and the upper part of 
the esophagus lf The second syndrome, which I shall designate as the 
styloid process-carotid artery syndrome, presents symptoms related to 
the pattern of distribution of either the internal or the external carotid 
artery 

HISTORICAL REVIEW 

The historical background of the elongated styloid process is inter- 
esting, but it suffices now merely to recall that the elongated process 
occurs m approximately 4 per cent of persons, but that only a few of 
these persons have symptoms It is of further historical significance 
that the elongated styloid process had been of anatomic rather than 
clinical interest until the recent past The elongated styloid process 
may be hereditary, as my associates and I have found 3 siblings, the 

From the Division of Otolaryngology, Department of Surgery, Duke Uni- 
versity Hospital and School of Medicine 

Read before the Section of Otolaryngology at the Ninety-Seventh Annual 
Session of the American Medical Association, Chicago, June 23, 1948 

1 (a) Stirling, AW On Bony Growths Invading the Tonsil, JAMA 
27 734 (Oct 3) 1896 ( b ) Thigpen, C A Styloid process, Tr Am Laryng, 
Rhin & Otol Soc 38 408, 1932 (c) Eagle, W W Elongated Styloid Process, 
Arch Otolaryng 25 584 (May) 1937 (d) Fritz, M Elongated Styloid Process, 

ibid 31 911 (June) 1940 (e) Loeser, L H , and Cardwell, E P Elongated 

Styloid Process, ibid 36 198 (Aug ) 1942 (/) Eagle, W W Elongated Styloid 

Process Further Observations and a New Syndrome, ibid 47 630 (May) 1948 
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only siblings of the family, all of whom had symptoms immediately 
after tonsillectomy The elongated process may be found in young 
adults, but is oftener observed in patients 30 years or older In 1 case 
we found an elongated process during tonsillectomy m a child aged 14 
At the turn of the century, keen clinical observations caused the 
elongated process to be considered the origin of a definite clinical entity 
The normal styloid process is approximately 2 5 cm (1 inch) m length, 
and any process beyond this length may be considered elongated It 
is conceivable that a styloid process of normal length may be sympto- 
matic when a deviation in the axis at the tip of the process occurs, 
impinging against either the external or the internal carotid artery 
and causing disturbance in the circulation in the artery, as well as 
stimulation of the sympathetic nerve fibers m the arterial walls The 
tip of the process normally lies between the internal and external 
carotid artery, and the process is usually fairly straight, with the entire 
shaft pointing a little medially There are three small muscles and two 
ligaments attached to the styloid process, but the function of the muscles 
is not important or very well known Certainly, the muscles can be 
of no great significance, because after their resection in the operation 
of shortening the styloid process the patient notices no abnormality in 
the functions of swallowing or speech 

CLASSIC SYNDROME 

The classic syndrome produces a typical sequence of symptoms, 
which almost constantly occur immediately after tonsillectomy The 
patient complains of pain in the throat throughout the entire conva- 
lescence and then continues to complain of a sore throat during the 
ensuing years Patients actually believe that the throat never healed 
after the tonsillectomy They sometimes have the sensation that a 
foreign body, such as cotton, spicules of wood, or even metallic sub- 
stances, is lodged in the throat There may be difficulty in deglutition, 
and considerable pain may occur during the act Frequently, pains are 
referred to the ear on the side of the elongated styloid process The 
difficulty in swallowing may involve not only the pharyngeal muscles, 
but also the constrictor muscles of the upper part of the esophagus 
and the hypopharynx The pharyngeal symptoms are composed of 
nagging and dull, aching pains, which become much worse during the 
act of deglutition , in addition, there may be a sharp pain m the pharynx 
e pam is in no way comparable to the momentary, lancinating pains, 
extremely severe character, that occur m cases of glossopharyngeal 
neuralgia The pharyngeal pains are due to the stretching or fibrosis 
lat occurs during the post-tonsillectomy healing m the sensory nerve 
n§S 0 ^ ie fifth* seventh, ninth and tenth cranial nerves, all of 
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whose branches supply the involved area It is rare for the patient to 
have symptoms of the classic type when the tonsils have not been 
removed 

In tonsillectomies, especially in instances in which a snare or guillo- 
tine is used, the surgeon has undoubtedly encountered the elongated 
styloid process, and this abnormality not only caused difficulty during 
the operation but prevented the total removal of the tonsils, with subse- 
quent bleeding With the dissection method of tonsillectomy the 
elongated styloid process will also be encountered, but it will cause a 
minimal handicap to the thorough removal of the tonsil Should the 
elongation of the styloid process be bilateral, the symptoms may be 
bilateral Many patients, however, who have bilateral elongation of 
the processes also have no symptoms 

STYLOID PROCESS-CAROTID ARTERY SYNDROME 

The symptoms of this syndrome may occur whether the tonsils have 
been removed or not Any styloid process, especially the elongated 
one, whose tip deviates medially or laterally may cause considerable 
pressure on the internal or the external carotid artery, not only impair- 
ing the function of the vessel by diminishing the caliber, but also causing 
most pronounced symptoms by irritation of the sympathetic nerve 
fibers, which form a rich supply to the walls of the carotid artery There 
is oftenest a variation in the location of the bifurcation of the common 
carotid artery, and, since near the bifurcation the external carotid artery 
may he more medial than the internal cartoid artery, confusion may 
exist in interpretation of how the internal carotid artery could be 
affected when the position in the neck is supposedly that of the external 
carotid artery 

When the elongated styloid process impinges on the carotid artery 
considerable tenderness may be elicited locally on palpation over the 
artery Frequently, a tender artery is mistaken for tender cervical 
lymph nodes when the artery is superficial Lymph nodes overlying 
the artery are always tender Carotodynia, as described by Fay, could 
be due to an elongated styloid process In some instances the elongated 
process may actually be palpated just posterior to the mandible, or as 
it extends beneath the lower edge of the mandible, especially in those 
cases in which there is little subcutaneous tissue or the process is 
extremely elongated The pinching of the carotid artery will cause 
distribution of pam m the pattern of distribution of that artery This 
is of diagnostic significance, because the areas of the head supplied by 
the two carotid arteries are entirely different Persons in whom the 
internal carotid artery is involved will complain of parietal headaches 
and head pams throughout the distribution of the ophthalmic artery, 
which is the normal area of distribution of the internal carotid artery 
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Little or no pain will occur below the level of the eye In cases in which 
the external carotid artery is affected the pam will be referred to the 
region below the level of the eye, in the region normally supplied by 
the numerous branches of the external carotid artery 

It is quite probable that in many cases in which pam and headache 
occur on one or both sides of the head an elongated process may be the 
cause of the symptoms This is a probability to be considered in cases 
m which a diagnosis has otherwise been obscure, difficult or even 
impossible Some patients are undoubtedly treated for histamine sensi- 
tivity, migraine or vascular headaches when their symptoms are really 
due to pressure on a carotid artery b}' an elongated styloid process whicn 
deviates at the tip It is well to remember that m the styloid process- 
carotid artery syndrome tonsillectomy does not necessarily precede the 
onset of symptoms 



Fig 1 — Diagram demonstrating the ease with which the palpating finger locates 
the elongated styloid process 


DIAGNOSIS 

The diagnosis of an elongated styloid process, or even one that is 
not elongated but is symptomatic, should not be difficult In cases of 
the classic syndrome the history of the symptoms following a tonsillec- 
tomy is always most suggestive, and the palpating finger provides 
endence for definite conclusions Roentgenograms give still further 
confirmation To palpate the elongated process, the curved index finger 
is placed m the open mouth — not too widely open — and the tip of the 
nger is inserted into the tonsillar fossa (fig 1) It is most important 
t iat t le palpating finger not be allowed to glide over the base of the 
ongue, winch sets up a severe gag reflex, for palpation is a fairly easy 
proce ure to perform if the tip of the finger is carefully placed m the 
onsillar fossa If a firm resistance is met by the palpating finger m the 



494 


ARCHIVES OF OTOLARYNGOLOGY 


tonsillar fossa, it can only be an elongated styloid process that is felt 
A styloid process of normal length is never palpable The presenting 
portion which is palpated is most likely to be the tip of the process, or 
it may be a portion of the calcified stylohyoid ligament If the patient’s 
symptoms are due to the elongated process, he will wince from pain as 
the palpation is performed, he will state that the palpation produced 
exactly the same symptoms as those he usually experiences, though 
perhaps of severer intensity The diagnosis is then quite clear, because 
the elongated process is the only possible firm structure which can be 
palpated beneath the tonsillar fossa and be painful on palpation In 
order to ascertain the exact length of the styloid process, lateral roent- 
genograms are necessary The lateral views are also valuable at the 
time of the surgical shortening in determining the length of the segment 
of the elongated process which is to be resected 

If the patient exhibits symptoms of tenderness and compression of 
the carotid artery, it may be necessary to palpate through a tonsil, a 
procedure which is not very satisfactory if the tonsil is large and thick 
Even so, much tenderness will be elicited on palpation through the 
tonsil If the tonsils have been removed, the elongated process is 
easily demonstrated by palpation With one palpating finger m the 
tonsillar fossa and another placed externally on the neck, extreme pain 
may be elicited It is necessary m all cases m which the styloid process 
is suspected of causing symptoms referable to the carotid artery to have 
posteroantenor roentgenograms, because this view will demonstrate 
any deviation of the process in the shaft itself and, of the greatest 
importance, at its tip The lateral roentgenogram is again utilized in 
determining the total length of the process and the length of the seg- 
ment to be resected The deviation at the tip of the process may project 
either medially or laterally, a position which may or may not give 
some indication as to whether the internal or the external carotid artery 
is impinged on The distribution of the pain denotes which artery is 
involved By injection of a radiopaque substance into the blood stream 
of the common carotid artery, it should be easy in doubtful cases to 
demonstrate on the roentgenogram the exact artery involved and how 
tightly embedded the process may be against the arterial wall The 
latter diagnostic procedure has not been necessary or advisable m the 
cases under our observation m which the presence of the styloid process- 
carotid artery syndrome was suspected 

DIFFERENTIAL DIAGNOSIS 

There should be little difficulty m differentiating the typical, so-called 
classic, syndrome The tonsils will have been removed, and the symp- 
toms will have followed the operation The palpating finger m the tonsil- 
lar fossa is the differentiating factor There may be some difficulty m 
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eliminating the possibility of sphenopalatine ganglion neuralgia or tem- 
poromandibular joint syndrome or the role of an unerupted and impacted 
third molar The laboratory studies should to some extent clear these 
various problems Cocaimzation of the sphenopalatine ganglion would 
certainly not eliminate the symptoms m the pharynx with referred pain 
to the ear due to an elongated styloid process The patient with the tem- 
poromandibular joint syndrome probably has a history of partial or total 
molar extraction just prior to the onset of symptoms, or he will admit 
sleeping on his face with his chin pushed by his hand or pillow to one 
side — the side on which he is having pain The presence of an unerupted 
and impacted third molar can be diagnosed easily by observing the 
absence of that molar, with no history of extraction, and roentgeno- 
graphic demonstration of the impactions Glossopharyngeal neuralgia 
is easily distinguished by the sudden, lancinating pain m the pharynx 
of short duration, usually brought on by the stimulation afforded by 
hot or cold foods, liquids or even the movements of the tongue m 
the pharynx 

TREATMENT 

There is only one satisfactory and sure method of alleviating the 
symptoms due to an abnormal styloid process the surgical shorten- 
ing of the elongated process or the surgical removal of a tip of a process 
of normal length that may be impinging on a carotid artery 

The intraoral surgical route is preferred and is, indeed, the simpler 
route of approach The external approach le necessitates an undesirable 
external scar on the neck and along the lower border of the mandible 
The intraoral route requires no different setup for anesthesia and 
approach than the exposure for tonsillectomy The Davis-Crowe mouth 
gag is preferably used, with light anesthesia induced with ether passed 
through the tongue blade to the area just above the glottis The light 
anesthesia insures that the cough reflex, which prevents the aspiration 
of any blood or secretions, is never abolished Suction is also used 
throughout the operation The foot of the operating table is elevated, 
which further prevents any aspiration As the operation is completed, 
the patient is usually able to converse with the operator after the mouth 
gag has been removed, though not necessarily m a coherent manner 
The need for nursing care after an operation with light anesthesia is 
therefore reduced to a minimum, since the patient returns to the ward 
rather well recovered from the anesthesia (The nursing problem m 
a ospitals today is to be considered seriously ) 

The operation itself requires the longitudinal separation of the 
mucosa at the point of palpation of the process m the tonsillar fossa, 
t e immediate separation of the muscles beneath the mucosa This 
opening is best made with the right-angled tonsillar scissors opened 
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wide The palpating finger is then mseited into the open wound, and 
the denuded tip of the styloid process is immediately recognized The 
palpating finger is used to dissect free all the muscle attachments on the 
medial and anterior portions of the styloid process, and then a curved 
septal elevator is used to dissect the muscles from the lateral and 
posterior insertions on the styloid process The stylohyoid ligament 
has, in the meantime, presented itself clearly and is then resected If 
in a case of the styloid process-carotid artery syndrome the tonsils are 
present, the aforementioned procedure is carried out after the tonsil- 
lectomy, the tonsillectomy being required for access to the styloid 



Fig 2 — Stages in the technic involved in the intraoral shortening operation of 
the elongated styloid process 


process It is a pleasure to shorten a styloid process in a fresh tonsil- 
lectomy wound, since there is no scar tissue to deal with (fig 2) 

The lateral roentgenograms have already demonstrated the entire 
length of the styloid process, and since one wishes to leave a stump no 
longer than 2 5 cm , it is easy to determine how much of the elongated 
process is to be resected A clamp should grasp the distal end of the 
process as the segment is broken free by a Hajek sphenoid forceps, 
otherwise, any muscles still attached may retract the resected portion 
into the muscular field, and it is then very difficult to locate the freed 
segment There is no bleeding in the average case, since no blood 
vessels are actually severed and the approach is made entirely by 
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longitudinal dissection m the tonsillar fossa and muscles Should bleed- 
ing occur, it is easily conti oiled by O surgical gut sutures Infections of 
the parapharyngeal space are avoided by the insertion of sulfanilamide 
powder into the wound before closuie The sulfanilamide powder is 
preferred to the powder of any other sulfonamide drug because of its 
universal action on streptococci, staphylococci, fusospirochetal and 
anaerobic organisms The muscles and mucosa are closed with plain 
O surgical gut sutures 

The immediate postoperative period is calm and not too painful 
There is much less pharyngeal discomfort after operation on the styloid 
process than after a tonsillectomy, since m the operation on the styloid 
process the wound is closed tightly, thereby preventing secondary infec- 
tion or a granulating open wound The patient is able to leave the 
hospital on the third or fourth postoperative day Occasionally, swelling 



Fig 3 (case 1) — The ram’s horn type of elongated 
the tip fitted tightly against the external carotid artery 


may (occur in the neck, which I believe is due mainly to sensitivity to 
the sulfonamide powders left m the wound, for little swelling occurs in 
the pharynx itself 


RESULTS 

The operation for surgical shortening of the styloid process has m 
our experience always produced excellent results Other procedures 
short of the actual shortening of the process, such as fracturing of 
the process by the palpating finger, have only partially alleviated the 

symptoms, and the results cannot compare at all with the results of the 
surgical resection 


report of cases 

previously if ^ Vterna ^ ^ arotl d Artery Syndrome — Mrs R S, aged 67, reported on 
cloneated* st i” ^ ° Ur ^ rSt operatlve Patient who had symptoms suggestive of an 
' 01 P rocess > with impairment of function of the external carotid artery 
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and pain along the distribution of the artery on the left side of the head The 
operation for shortening the process was performed in August 1946 The tip of 
the process was tightly wedged against the left external carotid artery, causing 
quite a constriction of the lumen, as well as considerable compression of the 
-sympathetic nerves m the arterial walls It was resected The postoperative 
convalescence was quiet, and the results were excellent with relief of pain imme- 
diately after the operation (fig 3) 

Case 2 Internal Carotid Aiteiy Syndrome — W J P, a man aged 39, was 
first seen on Feb 10, 1948 He gave a history of severe pain m the left frontal 
area and vertex of five years’ duration The pain usually occurred every two 
to four days and lasted two to four days All teeth had been extracted and replaced 
with plates, and there was no suggestion of the temporomandibular joint syndrome 



Fig 4 (case 2) — Retouched posteroantenor roentgenogram, demonstrating 
the medially deviated tips of the elongated styloid processes, m this case the right 
styloid process was longer than the left but was asymptomatic, the left one was 
symptomatic only because it was tightly embedded on the left internal carotid artery 

The tonsils and adenoids had been removed, and he had had surgical treatment 
of the mtranasal sinuses many years previously His hearing and vision had not 
been impaired, although there was occasional tinnitus in the left ear The findings 
on physical examination were normal in every respect except for the bilateral 
elongated styloid process Laboratory studies, including serologic tests of the 
blood revealed no abnormality The styloid process was definitely elongated 
bilaterally, the right being a little longer than the left and each being more than 
5 cm in length Each process showed a medial deviation just above the tip 
Since the patient’s headache and head pains coincided with the area of distribution 
of the left internal carotid artery, it was thought that his symptoms were due 
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to impingement of the elongated styloid process on the vessel and the sympathetic 
nerves m the vessel walls, with disturbance of their function On Feb 12, 1948 
the patient had bilateral shortening of the elongated styloid process, although only 
the left process was considered symptomatic A total of 3 5 cm was removed on 
each side He was seen in a follow-up examination on May 15, 1948 and was 
found to be completely free of the headaches and head pains He has now pain 
on the left side of the pharynx, at night only , this is thought to be due to forma- 
tion of scar tissue m that area, and we feel certain that pain will eventually 
subside (fig 4) 

COMMENT 

Further knowledge and experience have been attained m dealing 
with the symptomatic elongated styloid process The classic syndrome 
pains m the pharynx and ear due to an elongated styloid process is 
now more frequently recognized and successfully treated than in previ- 
ous years In very recent years a syndrome has been recognized in 
which tenderness of a carotid artery on palpation is associated with 
an elongated styloid process and coexistent headaches or head pams 
m the pattern suggestive of irritation of a carotid artery Previously 
these symptoms had evaded diagnosis, but it is now recognized that 
they represent the styloid process-carotid artery syndrome Therefore, 
it is our impression that some headaches are caused by an elongated 
styloid process and that these headaches occur when a tip, or even the 
shaft, of a styloid process projects either medially or laterally to cause 
pressure on either the external or the internal carotid artery The 
symptoms, when present, will invariably occur m the pattern of distri- 
bution of the internal or the external carotid artery The syndrome has 
been easily confused with the vascular or histamine type of headache 
and pain The possibility of this syndrome should certainly be con- 
sidered, or at least eliminated, in all cases m which the distribution of 
pain lies in the pattern of distribution of either of the carotid arteries 
Roentgenograms should certainly be utilized to determine the length 
of the styloid process and the status of the tip of the process in its 
relation to the carotid arteries, even m cases in which tonsillectomy has 
not been performed It is inexcusable not to use the palpating finger m 
the tonsillar fossa for diagnostic purposes , this palpation should be done 
routinely on all patients complaining of headaches or pains suggestive 
of a dysfunction of the carotid artery Arterial injections of a radio- 
paque material should be resorted to when there is not a roentgeno- 
logically visible or a palpably elongated styloid process, or when the 
presence of an abnormality, such as a deviated tip of a process of normal 
length, is suspected 

SUMMARY 

The symptomatic elongated styloid process produces a characteristic 
! r ° UP t ,° S ' rm P toms These symptoms may occur m two distinct groups 

I e cassic syndrome, always occurring after tonsillectomy, with 
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the symptoms involving the pharynx and hypopharynx, with referred 
pain to the ear, and (2) the styloid process-carotid artery syndrome, in 
which symptoms are produced along the distribution of an external 
carotid artery or an internal carotid artery by impingement on the 
vessel, affecting the circulation m the vessel and producing irritation of 
the sympathetic nerves in the arterial sheath A process of normal 
length may have a deviated tip producing the symptoms, and tonsil- 
lectomy does not necessarily precede the onset of symptoms m the 
styloid process-carotid artery syndrome 

The symptoms, diagnosis, differential diagnosis, surgical treatment 
and results of operation are discussed Two cases of the styloid process- 
carotid artery syndrome are reported, m both of which operation was 
performed In the first case the symptoms related to the external 
carotid artery, while in the second case symptoms referable to the area 
of distribution of the internal carotid artery were exhibited An attempt 
has been made to demonstrate that the styloid process-carotid artery 
syndrome may be the disease underlying many of the undiagnosed and 
obscure head pams and aches which have been treated unsuccessfully, 
because they were thought to be due to migraine, vascular spasm, 
histamine sensitivity and similar conditions 

The palpating finger is most useful m reaching a diagnosis, because 
it will invariably find an elongated styloid process beneath the tonsillar 
fossa, when it exists Digital palpation should always be performed 
m the tonsillar fossa in all cases in which symptoms of pharyngeal 01 
facial pam exist Roentgenograms are useful for confirmation of the 
information derived from digital palpation Posteroantenor roentgeno- 
grams are necessary m all cases in which the styloid process-carotid 
artery syndrome is suspected 
Duke University Hospital 

ABSTRACT OF DISCUSSION 

Dr C M Kos, Iowa City While the symptom complex of local and referred 
pharyngeal pain is neither in part nor in its entirety an unfamiliar one, its various 
causes are sometimes elusive It is possible that the thesis on which the styloid 
process-carotid artery syndrome is based may resolve in part the mystery attached 
to that group of symptoms currently classified as atypical facial neuralgia The 
styloid process may be responsible for an even greater variety of symptoms than 
is generally admitted Further discussion of this subject is unwarranted in view 
of the reported successful results obtained by segmental amputation of the styloid 
process With this understanding it is not my intention to dispute the proposition 
ot the symptomatic styloid process or the stylocarotid artery syndrome, I wish 
rather, to inquire further into certain aspects of them 

Anyone who searches for the elongated styloid process will find it In some 
cases it may be symptomatic, in others, not In most instances the symptomatic 
styloid process is observed after tonsillectomy This evokes the question whethe’" 
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surgical trauma to the styloid tip when it projects into or presses against the 
tonsillar fossa may establish osteitis or periosteitis and produce the symptom of 
pain Such a possibility could explain the apparent tenderness over the adjacent 
carotid vessels and the presence of palpably sensitive lymph nodes m that area 
If tne pharyngeal pains are due, as Dr Eagle describes, to stretching or fibrosis 
that occurs during post-tonsillectomy healing in the sensory nerve endings of the 
fifth, seventh, ninth and tenth cranial nerves, it would be unnecessary to implicate 
the elongated styloid process except as an incidental finding 

The styloid process is a vestigial structure, according to the opinions of 
comparative anatomists , hence it is present at birth and undergoes little alteration 
with respect to other cervical structures during the process of growth Conse- 
quently, when it extends beyond its usual length of 2 5 cm it should give rise 
to symptoms long before the age at which it is ordinarily observed to become 
clinically significant, particularly as it may be related to the designated styloid 
process-carotid artery syndrome 

The hypothesis is presented that stimulation by pressure of the deviated or 
elongated styloid process causes distribution of pain over the patterns of the 
external or the internal carotid artery However possible this may be, comparison 
by analogy is difficult Any such analogy may be evidenced by inducing pressure 
by palpation, which should produce facial or cephalic pam Compression by 
tumors over the carotid artery should have a similar effect There is little 
conclusive evidence to show that this is so 

Since the elongated styloid process projects between the normally disposed 
external and internal carotid arteries, an unusual deviation causing pressure m ght 
from time to time produce symptoms similar to any of the three manifestations 
of the carotid sinus syndrome, no such correlation has been made, and pain is 
not a part of that clinical entity 

The elastic structures of the neck are exposed to variable alterations m 
pressure resulting from postural relations of the head and neck to the shoulder 
girdle It is conceivable that this influence together with that of the elongated 
styloid process might cause variations in the intensity of the symptoms in either 
the classic symptomatic complex or the styloid process-carotid artery syndrome 
Such an observation has not been noted here, though the act of deglutition has 
been mentioned as a source of aggravation of pain 

I consider this subject a provocative one, yet I know from personal associa- 
tion that Dr Eagle has gathered substantial evidence His study should excite 
curiosity and lead to more extensive exploration of the problem 


Dr O E Van Alyea, Chicago Dr Eagle has revived an old entity and 
presented a new syndrome An elongated styloid process is a condition known 
to most otolaryngologists, and the styloid process-carotid artery syndrome is 
worthy of their consideration Any help to be gained in determining the cause 
°f vague pains about the face is welcome Certainly, the pain of many such 
patients fails to fit into the established clinical classifications and, accordingly, 
ails to respond to known therapeutic measures Some of these could well fall 
into the styloid process-carotid artery category 

The elongated styloid process is an embryonic defect The styloid bone develops, 
aong with the stapes, the stylohyoid ligament and the anterior horn of the hyoid 
ti? ne 't , r °T cartda S mous core of the second branchial arch The length of 
of C rI } ' f r ° Cess de P ends on the degree of ossification in the proximal portion 

thfv r| C 1£rt S , cartdage 11 ls easy to understand how variables may occur, as 
thCy do ,n °ther bony structures of the body 
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Dr Eagles states that the process is abnormally long in 4 per cent of persons, 
but that symptoms of pressure are present m only a small percentage of these 
persons Some authors state that symptoms are present only m persons who 
also have calcification of the stylohyoid ligament I should like to ask Dr Eagle 
whether he feels that such calcification is necessary for the production of symptoms 
of pressure 

Dr Eagle kindly sent me a copy of his paper a few weeks ago, and since then 
I have been on the alert for elongated styloid processes To date, I have not resorted 
to roentgenographic study but I have palpated the tonsillar fossa of many 
patients, and I feel that this simple measure could well be adopted in the routine 
search for the cause of the symptoms described in this paper 

Dr L A Nelson, Dallas, Texas I believe that the hyoid bone may produce 
the same symptoms as those described by Dr Eagle. The hyoid bone has 
from two to three bursas, or small series of sacs, on the posterior part of its 
body, and rheumatoid disease of the hyoid bone was reported in The Journal of 
the American Medical Association about fifteen years ago Exertion of pressure 
from the tips of the greater cornua to the hyoid bone in cases in which this bone is 
involved produces pain corresponding to the pain the patient complains of The 
pain of this syndrome responds to treatment for rheumatic infections, such as 
the use of salicylates, this treatment would certainly be much easier to try out 
than an operative procedure on the styloid process Usually, a week’s 
medication completely relieves the situation, and relief may continue for some 
time However, the condition does recur The mechanism of its recurrence is 
best seen in cases in which the tonsils have been removed The scar formation 
probably changes the tension on the structure as a whole, particularly on the bursas 
of the hyoid bone, and makes it subject to easy infection 

The fact that the condition responds to treatment may well be considered 

Dr Murdock Equen, Atlanta, Ga Dr Eagle’s presentation has been 
most interesting I should like to present a case illustrating the possibility of 
trauma of the styloid process during a dental procedure A woman aged 45 suffered 
severely after the extraction of an impacted molar on the left side of the upper 
jaw The extraction was most difficult and painful, and she stated that during 
the procedure she jumped around in the dental chair Phenobarbital USP, 
codeine and even morphine failed to relieve her pain Her mouth was opened 
with a great deal of difficulty, and on palpation a fractured styloid process on 
the left side was found, this finding was corroborated roentgenographically The 
patient was anesthetized, and the left tonsil was removed This gave adequate 
access to the styloid process The fractured styloid process was found and 
removed, and the patient made an uneventful recovery It is difficult to see how 
a dental procedure could possibly result in fracture of the styloid process, but 
the patient's poor cooperation with the dental surgeon, no doubt, accounted for 
the resulting trauma 

Dr Watt W Eagle, Durham, N C In reply to Dr Kos’s question It 
has never been my impression that osteitis or periosteitis had occurred in these 
cases If so, the infection would have had to exist for twenty or thirty years 
in some cases 

Dr Nelson is speaking of a different condition from the symptomatic styloid 
process when he states that palpation of the styloid process produces immediate 
pain, it reproduces the original pam The patient may jump out of the chair 
when the symptomatic styloid process is touched, as did the patient Dr Equen 
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spoke of I do not palpate as deep as the hyoid bone The stylohyoid ligament 
may become calcified 

Someone asked about the calcification of the stylohyoid ligament On only 
two occasions clinically have I found it calcified all the way to the hyoid bone 
In the anatomic dissecting rooms, however, many cases may be found among 
the Negro cadavers 

I have seen patients in whom the styloid process was so prominent that the 
mucous membrane of the pharynx would glide over this process as the mouth 
was opened Such stimulation may produce pam m the ear, and pam of the 
same type may be produced by stimulation of the endings of the fifth, seventh, 
ninth and tenth cranial nerves as swallowing takes place 

I thank Dr Van Alyea tor discussing the embryonic origin of the styloid 
process One patient, the youngest in the series, who had his tonsils removed at 
the age of 25, had elongated styloid processes My«t of the patients are at least 
in their thirties, so that there has been sufficient time for the ossification to take 
place 

I have seen some patients who, as Dr Jackson told us several years ago, 
may have had arthritis of the larynx They did not have elongated styloid 
processes, and their condition improved with the wearing of a flannel band around 
the neck or with the use of salicylates, as Dr Nelson pointed out 



RADIATION THERAPY FOR CONDUCTIVE DEAFNESS 

Report of Results and Discussion of Roentgen and 
Radium Irradiation 

HARRY C ROSENBERGER, MD 
CLEVELAND 

T HE WORK of Crowe and associates at the John Hopkms Uni- 
versity has initiated and popularized radium irradiation of the 
nasopharynx for a certain type of deafness That radium was success- 
fully used for aerotitis in the recent war is well known from the numerous 
enthusiastic reports of the air and submarine forces Bordley 1 stated 
that irradiation of the nasopharynx resulted m “appreciable useful 
increase m hearing acuity” in 45 per cent of the children selected for 
treatment of conductive deafness He further stated that only 25 per 
cent of selected adults showed such improvement Full page advertise- 
ments of the radium applicator in the special journals urge its use in 
such allied conditions as recurring attacks of acute otitis media, obstinate 
cases of chronic otitis media and certain types of cough and asthma 
This is a large order 

MODE OF ACTION 

The therapeutic action of the monel metal radium applicator is the 
effect chiefly of the beta rays on the germinal centers of the lymphoid 
follicles resulting in lessened mitosis and increased formation of fibrous 
tissue and thus in shrinkage of the lymphoid mass The therapeutic 
objective is the relief of tubal blockage resulting from hyperplasia of 
the lymphoid follicles and edema of the mucous membrane These are 
established facts The tissue response to roentgen irradiation and the 
therapeutic objective are identical with those stated for the use of 
radium 

nature of study 

I am reporting the hearing results of 21 patients referred to the 
radiologic laboratory of Hill, Thomas, Farmer, Sackett and Schumacher 
over the past five years The purpose of the reference was roentgen 
irradiation of the nasopharynx for diminished hearing of conductive 
type thought to be caused by tubal blockage of lymphoid origin 
I also wish to present my reasons for the use of roentgen rather than 
radium irradiation 

r 

1 BorUley, J E The Use of Radium in the Treatment of Conductive 
Deafness, Surg , Gjnec &. Obst 84 839-844 (April, no 4A) 1947 
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Of the 21 patients, 13 were boys and 8 were girls The age 
range was from 2 y 2 to 14 years Reference for irradiation was always 
preceded by a hearing test, usually an audiometer test of air and 
bone conduction In every instance the tonsils and the adenoids had 
been removed weeks to years previously In most instances local treat- 
ment of the nose and throat had been given together with a trial of 
tubal inflations by various technics Postirradiation hearing tests 
were always made several weeks after the last irradiation to permit 
the full effect of irradiation to be realized 

SELECTION OF PATIENT 

The selection of the patient was on the basis of the history, the 
otologic examination, the examination of the nasopharynx, either by 
mirror or by electric nasopharyngoscope and finally the hearing tests 
In addition, the patient was showing little if any improvement following 
standard otologic treatment The typical patient was one who had 
had recurring colds, frequently associated with differing combinations 
of otalgia, stuffiness of the ears, tinnitus and variable hearing In 
some instances the patient had had one or more attacks of suppurative 
otitis media, but in none was the nasopharynx irradiated until the ears 
were dry and healed 

Otologic examination usually revealed pink, retracted tympanic 
membranes, although lusterless, thickened membranes were occasionally 
seen In no instance was a fluid level or “bubbles” seen as m adult 
secretory catarrh, but by auscultation with the Toynbee tube one could 
occasionally readily demonstrate the presence of moisture In only the 
exceptional instance did nasopharyngoscopic examination encounter 
any evidence confirmatory or diagnostic of obstructing lymphoid tissue 
More will be said of this later The audiometric curve was more often 
flat than tipped in the low tone range 

RESULTS OF IRRADIATION ON HEARING 

Of the 21 patients whose nasopharyngeal tissues were irradiated, 
only 7, or one third, showed significant improvement of hearing, but m 
several of these the gam amounted to as much as 30 decibels m the 
critical frequencies In view of the lack of benefit from treatment prior 
to irradiation the result is significant Each patient of the present 
group had a total of four treatments, and in no instance were subse- 
quent treatments given It is possible that additional treatments might 
have increased the percentage of favorable results One disappointing 
feature was the recurrence of aural symptoms and of depression of 
hearing with subsequent colds, although in several patients the incidence 
of colds seemed lessened 
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DIFFERENCES IN RADIANT ENERGY 

In making the choice between roentgen and radium radiation I was 
influenced by the following considerations Since the filtration of the 
radium is low, being that afforded by 0 3 mm of monel metal or steel, 
the rays which are most effective with this relatively soft radiation 
are the hard beta rays The effective radiation is limited to an area 
of a diameter of about 3 to 4 mm Beyond this area the radium 
has no therapeutic effect On the other hand, using roentgen radiation 
with the factors 200 kilovolts, 0 5 mm copper filtration at 50 cm target 
skin distance, one can treat the entire nasopharynx thoroughly and 
evenly 

The factors 2 which were used in the cases which I am reporting 
were as follows 200 kilovolts , 0 5 mm copper plus 2 mm aluminum , 
50 cm distance, 100 volts over the right and left sides, with a portal 
of sufficient size to cover the nasopharynx The treatment was repeated 
at weekly intervals for four treatments 

ADVANTAGES OF RADIUM IRRADIATION 

One advantage claimed for the radium applicator is that of limiting 
the radiation effect to the definitely circumscribed area close to the tip 
of the applicator This presupposes accurate information of the exact 
location of the offending lymphoid structure It also implies the 
technical ability to place the tip of the applicator m precise juxta- 
position with the lymphoid area to be treated, with an allowable error 
in placement of only a few millimeters if benefit is to result 

Another stated advantage of the radium technic is that it is avail- 
able to the otologist, who should best know the procedure for its 
introduction and proper placement The lack of any reported instance 
of serious mishap attending the otologic use of the applicator is indica- 
tive of its relative safety when necessary precautions are observed 

POSSIBLE DISADVANTAGES OF RADIUM IRRADIATION 

Opposed to the advantages mentioned are the following possible 
disadvantages Of necessity the monel metal applicator is quite straight 
It thus becomes impossible to engage its tip m the entrance of the 
eustachian tube If the offending lymphoid tissue lies several milli- 
meters within the pharyngeal lumen of the eustachian tube (the tube 
is about 35 mm m length) it is doubtful at best whether sufficient 
radiation would reach it The exaggerated curve on the eustachian 
catheter sometimes necessary in order properly to engage the tubal 
entrance in inflation dramatizes the necessary and understandable 

2 Information regarding the roentgen technic was furnished by the radio- 
logic laboratory of Hill, Thomas, Farmer, Sackett and Schumacher 
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remoteness of the straight radium applicator tip from this important 
area In such a case a poor result would probably ensue 

A second cause of possible failure m properly placing the applicator 
is the position and the size of the cartilaginous tubal entrance, termed 
the torus tubarius, which presents variations depending on the child’s 
age In the young child the torus lies relatively lower and is less 
prominent than m the adult Any otologist who will routinely palpate 
and visualize the nasopharynx through a Killian speculum while doing 
adenoidectomy will early appreciate the considerable variability of the 
size of the nasopharynx as well as of the torus m children of the same 
and children of different ages This variability must directly affect the 
certainty of application of the radium applicator 

Not only may the lymphoid tissue producing tubal inadequacy be 
situated within the lumen of the cartilaginous portion of the tube, but 
it may occupy an extracartilagmous position I refer to lymphoid masses 
adjacent to the torus and typically posterior to the torus, m Rosenmuller’s 
fossa Another location I have learned to inspect is that fold of mucous 
membrane called the plica salpingopharyngea This fold covers an 
underlying muscle of the soft palate and is often encrusted with hyper- 
plastic lymphoid follicles like barnacles on a keel These masses may 
obstruct the tubal entrance 

Unhappily a third location and one quite unflattering m its impli- 
cation is that of the “recurring” adenoid mass in the usual midline 
adenoid-bearing region I believe the two chief causes of this so-called 
“regrowth” is the pernicious practice of removing the adenoids with 
too light or no anesthesia together with a failure to engage the adeno- 
tome or the curet high enough in the vault of the nasopharynx against 
the vomer In other words, an adenoid remnant remains Whatever 
the cause, the result regarding the hearing is occasionally deplorable 
In these instances there must be accurate information concerning the 
exact position of the areas to be reached, together with correct position- 
ing of the radium applicator Naturally the beneficial results of irradi- 
ation will be in direct proportion to the attention paid to these details 

In my experience an important difficulty has been in visualizing 
the nasopharynx adequately in order to ascertain just where the 
radiation effect should be directed The passing of an electric naso- 
pharyngoscope through the nostril of a struggling, weeping, apprehensive 
and cantankerous child is often an exhausting experience for both the 

patient and the doctor Too often the information obtained is question- 
able 

Even with the cooperative patient, the shrinking and anesthetic 
applications that one must use occasionally distort and disguise the 
pathologic tissues present so that wrong impressions ensue The 
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indirect view obtained with the postnasal mirror, while probably more 
informing than that provided by the nasopharyngoscope, is too often 
not obtainable with the young patient This all adds up to inadequate 
knowledge of the state of the nasopharynx In this dilemma recourse 
is had to the obvious procedure of inserting the applicator to the pre- 
sumed desirable location and then hoping for the best Of course, 
there is the occasional recalcitrant child m whom general anesthesia 
must be produced before any examination or treatment can be given 

ROENTGEN IRRADIATION 

In the two foregoing sections I have given a summary of some of 
the advantages and disadvantages of radium irradiation of the naso- 
pharynx for deafness Now what may be said of the relative advantages 
and disadvantages of roentgen irradiation for this purpose ? An impor- 
tant advantage of roentgen irradiation is that a larger field is covered 
by the exposure Consequently, whether the obstructing lymphoid 
tissue is in the tube, m Rosenmuller’s fossa, in the posterior pharyngeal 
wall or on the plica salpmgopharyngea it is exposed to the therapeutic 
ray Needless to add, this is accomplished without mayhem or fisticuffs 
This broader field of irradiation lessens the possibility of misapplication 
or misdirection of radiant energy 

A theoretic disadvantage inherent in the technic of roentgen irradi- 
ation is the necessity of projecting the rays through normal tissue 
structures to reach the abnormal tissues requiring treatment Theoretic 
damage to the skin, the pituitary gland and other structures has been 
mentioned as a contraindication to this method of irradiation However, 
with the treatments in the hands of a radiologist, these arguments 
would seem to be not serious 

IRRADIATION A HEARING CONSERVATION MEASURE 

Since irradiation for deafness has its greatest usefulness m the young, 
it is not inappropriate to reemphasize the role that this procedure plays 
in tlie large field of the conservation of hearing It is with the young 
that otologists have their greatest opportunity of usefulness m mending 
the harm that befalls the hearing apparatus With adults the same 
effort often yields only paltry returns, measured in terms of improved 
or conserved hearing 

This obligation to conserve hearing in the young now transcends 
the field of the otologist and involves his colleagues, the pediatrician 
and the family doctor Armed with chemotherapy and with antibiotics 
these practitioners now function as otologists in dealing with many 
of their patients No longer does the specter of an unresolved otitis 
media or possible mastoiditis with its complications haunt these busy 



RO SEN BERGER— . RADIATION FOR DEAFNESS 


509 


doctors The early administration of the “superdrugs” stops the dis- 
charging of the ear and makes a rarity of surgical mastoiditis 

But what are physicians doing about the many ears they are forced 
to see after the acute inflammation has subsided ? Happily, most 
physicians realize their dual responsibility of curing infection and 
conserving function However, too frequently one still sees children 
who have had an acute infection of the ear ably cared for by a physician 
who, after the resolution of the infection, lost all interest m the impaired 
function All that otologists can do about this is to become more 
interested in the various aspects of the conservation of hearing 

Another problem encountered in irradiating the nasopharynx for 
deafness is that of the child who has severe nerve deafness or who 
is congenitally deaf except for possible “tone islands” which may be of 
use in his rehabilitation My attitude toward this is identical with 
my attitude toward the problem of the removal of diseased tonsils and 
adenoids of such patients If there is even the smallest chance of 
improving the situation by correcting a factor contributing to conductive 
deafness, the correction should be done I have referred several such 
patients for irradiation 


FIBROTIC CHANGES 

An important observation may be made regarding the time to 
institute radiation therapy for deafness I doubt the necessity or wisdom 
of routinely irradiating the nasopharynx after every adenoidectomy 
Certainly, a thorough effort at accepted otologic treatment should 
precede irradiation However, irradiation should not be withheld 
until irreversible fibrotic changes occur in the tube or the middle ear, 
rendering permanent a deafness that might have been only temporary 

A second observation has to do with adenoidectomy The need 
for irradiation can surely be much reduced by having the patient under 
full anesthesia, so that the removal of adenoid tissue by curet and 
adenotome can be thorough and painstaking Secondary palpation and 
inspection is an important part of the operation I have found the 
circular tonsil punch of much aid in removing lymphoid follicles about 
the torus and from the lateral pharyngeal wall and the plica salpmgo- 
pharyngea 

ALLERGV 

A final word may be added regarding the surprising frequency of 
either a personal or a family history of allergy in this group of 21 
patients It probably coincides with the observation that an increasing 
number of otolaryngologists are making, namely Allergy is playing 
an accelerated role m the practice of otolaryngology 
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SUMMARY 

Of 21 patients with impaired hearing who were selected for roentgen 
irradiation of the nasopharynx, one third had significant benefit from 
such treatment after standard otologic treatment had proved ineffective 
It is possible that the percentage of patients whose hearing was improved 
might have been increased by additional roentgen therapy It is evi- 
dent that radiation therapy may be administered effectively by either 
roentgen or radium technic Some of the advantages and disadvantages 
of each method are discussed In order that the radiation technic may 
not be considered a bonanza for the otologist, the patients must be 
carefully selected and the results of treatment properly assessed and 
reported 

10515 Carnegie Avenue 



HEARING REEDUCATION WITHOUT THE USE 
OF HEARING AIDS 

A Report, Analysis and Interpretation of the Results in Fifty Hard of Hearing Persons 

VICTOR L BROWD, MD 
NEW YORK 

]\ /TETHODS devised to improve the function of impaired organs of 
hearing without effecting a physical change have been used 
at various times in the past one hundred years, principally m young 
subjects whose hearing was severety impaired or who were bom deaf 1 
These methods have been both educational and acoustic in nature, but 
only in recent years, since the great increase m the employment of hear- 
ing aids began, have they become available to the many thousands with 
less profound, acquired impairment of hearing — the hai d of hearing , for 
it was found that when a hearing aid was worn, improvement in 
hearing, over and above that derived from the amplification of the 
instrument, could be derived from such treatment 2 As a result, heai - 
ing reeducation (acoustic tiainmg) of the hard of hearing has become 
a common procedure But practically it is given only after a hearing 
aid has been fitted and with the express purpose of bolstering the 
instrument’s performance It must however be pointed out that many 
haid of hearing patients are unable to wear a hearing aid, namely 
those who, because of the degree or the pattern of their loss of hearing, 
cannot tolerate a hearing aid or tolerate one to a negligible or inadequate 
degiee only, and those whose station, calling or temperament piohibits 
the wealing of a healing device This is no small group, on the 
contrary, there is good leason to believe that the majority of peisons 
who expei lence difficulty m hearing belong, m it Strangely enough, 

From the Depaitment of Otolaryngology of the New York Polyclinic 
Hospital 

1 Itard, J E M G Traite des maladies de l’oreille et de l’audition, 
Paris, Mequignon-Marvis, 1821, vol 2 Urbantschitsch, V Ueber methodische 
ITorubungen und deren Bedeutung fur Schwerhorige, Ertaubte und Taubstumme, 
Vienna, W Braumuller, 1901 Goldstein, M A The Acoustic Method for 
the Training of the Deaf and Hard-of-Heanng Child, St Louis, Laryngoscope 
Press, 1939 

2 (a) Senturia, B H , Silverman, S R , and Harrison, C E A Hearing 
Aid Clinic, Ann Otol , Rhin & Laryng 52 131-145 (March) 1943 (b) Good- 

ellow, L D The Re-Education of Defective Hearing, J Psychol 14 53-58 
f July) 1942 
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they have received no help whatsoever — neither hearing aid nor hearing 
reeducation Since they are unable to receive the benefits of a hearing 
aid, it seems that at least an attempt should be made to provide them with 
the benefits derived from the 1 eeducational portion of aural rehabilitation 
programs Yet, with such a suitable field available, efforts to apply 
to unaided ears the type of therapy that is used in conjunction with 
hearing aids are practically unknown To the best of my knowledge this 
is the first series of cases reported which directs attention to the 
possibility that auditory reeducation may be of use in those unable 
to wear a hearing aid 

FEASIBILITY OF AUDITORY REEDUCATION WITHOUT USE 
OF A HEARING AID 

A patient with, for example, an average hearing loss of 55 to 60 
decibels is usually brought to the level of those having a 30 to 35 decibel 
loss by the amplification of a hearing aid 2a Experience shows that 
his hearing performances only partially reflect this acoustic gam 
A program of hearing reeducation is then superimposed, and additional 
hearing is regularly acquired thereby 3 What, then, is to prevent a 
patient with a 30 to 35 decibel aveiage loss from also acquiring healing 
if given the same reeducation without a hearing aid? Patients with 
a 25 and those with a 20 decibel average loss have even greater possi- 
bilities What is to prevent these from being carried to higher levels, and 
with greater ease, than any patient fitted with a hearing aid? In other 
words, the proposal to give reeducation of hearing without a hearing aid 
involves no more than the following that the same hearing reeduca- 
tion program regularly employed with benefit in cases in which a patient 
has first been brought up to a certain level by a hearing aid be given 
without a hearing aid in cases in which the patient is already at such 
a level Since there appeared to be no obstacle to such a procedure, 
reeducation was given directly to the ears of a number of hard of 
hearing patients 

THE PATIENTS TREATED 

The patients referred to in this leport are the first 50 of a large 
number of consecutive, unselected persons applying tor the relief of 
a troublesome and noticeable auditoiy impairment of more than several 
years’ standing 

The duration of impairment ranged from several years to several 
decades — an average duration of twelve years , the age at which dif- 
ficulty was first noticed, from 8 to 55 years — average 28, the age at 

3 Silverman, S R Training for Optimum Use of Hearing Aids, 
Larjngoscope 54 29-36 (Jan ) 1944 
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the time treatment was given, 20 to 57 years — a\ erage 40 All 
recalled that at some time in the past they had heard well 

Previous Theiapy — A few had never received any tieatment, the 
rest had undergone one or more of the medical or surgical procedures 
commonly used m the tieatment of defective hearing, all had con- 
sulted a physician about their ailment on more than one occasion 
Some had been fitted with a hearing aid, but m their estimation had 
not been benefited sufficiently to warrant wearing it, several wore 
a hearing aid on certain occasions , a few wore one regularly 

Pi ogi essive Chaiactei of Hcanng Impavment — In every case the 
hearing had become poorer since the onset In some the deterioration 
was gradual , in most it occui red in a stephke fashion every few years 
Several who thought they had maintained a certain level revealed a 
progressively narrowed circle of activity instead 

Degi ee of Impairment — In order to demonstrate the extent and the 
nature of the improvement and the types and degrees of hearing loss 
which can be benefited, the degree of impairment was carefully deter- 
mined and indicated in several ways 

(a) By response to pure tones The threshold was obtained on 
several successive days with a standard audiometer m a room with a 
background level of noise of 10 decibels, the lowest threshold obtained 
was selected The average of the decibel losses from frequency 128 
to 8192, inclusive, was called the “hearing loss ” With the exception 
of 5 cases of unilateral impairment, the smallest average hearing loss 
in the series was 20 decibels in the better eai , the greatest, 90 decibels 

( b ) By disability This evolved into the replies of patient (and 
relative) to a questionnaire calling for the amount of difficulty experi- 
enced m a number of situations In addition, a single word descriptive 
of the over-all hearing status was lecorded The situations selected 
were those which appeared most frequently in the histones, those 
volunteered most fi equently by patient and relative, and those m \\ Inch 
people are particularly anxious to hear properly Such a disability 
questionnaire automatically becomes a unique test of the impairment, 
for m the hard of hearing there is (as shown m figure 1) an unusual 
vanation of disability m these different situations, a variation governed 
by factors other than the acoustic impact of sounds reaching the periph- 
eral organ Standard hearing tests, though useful in many other ways, 
are unable to demonstrate this variation, for they indicate the disability in 
only one situation — the one m which they are performed — and may on 
that account grossly misrepresent the patient’s performances in other 
situations or fail to depict many of his difficulties, his regression or his 
progress The questionnaire has these additional advantages It is 
a cross section of countless observations made under a variety of con- 
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ditions , its recoidmg is piactically free of a human element or a margin 
of error , it is actually the standard used by the patient and those about 
him for judging acuity of hearing and so becomes the most critical 
(and eventually the final) test of the merits of a hearing therapy or 
a hearing aid The degiee of hearing disability expressed by the 
patients in this series was in most instances that shown in figure 1 
(c) By the use of the term "hard of hearing,” “hen d of hearing” 
(•SY/iweihorigkeit, dm d’oreille) expresses difficulty in hearing, as 
opposed to failure to heai The difficulty is in interpreting what is heard, 
and coincides with the invasion of tones of the conversational speech area 


DEGREE OF 
HEARING DISABILITY 


AVERAGE DECIBEL LOSS (I2B-BI92) AND TYPE OF AUDIOMETRIC CURVE 



Fig 1 — A composite picture of the degree of hearing disability noted in 
various situations by 200 hard of hearing patients with an average loss of 20 
to 50 decibels in the better ear The picture is a composite of replies to a 
questionnaire Very hard of hearing persons fall m the 30 to 40 decibel group 


of the better ear This is an abrupt change, the only change — from 
a state of no disability to one of awareness or evidence of disability, 
from no desne for assistance to the need and seeking of assistance — 
that occurs in all the grades of subnormal hearing The audiometer 
cannot always be depended on to portray the degree of hearing disability, 
but it, too, indicates that there is a clearcut boundary of the hard of 
hearing state and senes to locate it acoustically (close to 20 decibels), 
for almost all pel sons with a 20 decibel average loss in the better ear 
have a noticeable difficulty of hearing and seek relief for it, whereas 



B ROW D— HEARING REEDUCATION 


515 


those requiring less than 20 decibels of intensity rarely realize or show 
that they have a defect of hearing There appear then to be only two 
well defined classes of patients with impaired hearing those who are 
in difficulty and those who are not, and since the term “hard of hearing” 
denotes a noticeable or a troublesome degree of impairment, it is, when 
properly used, the least arbitrary way of separating the two All the 
patients in this series were hard of hearing, and that term applied to 
them, since theirs was a troublesome degree of hearing impairment and 
(with the exception of 5 who had unilateral impairment) they showed 
a hearing loss of 20 decibels or more in the better ear 

Pattern of the Impairment — As indicated in the air conduction 
audiograms m figures 2 and 3, four types of graph were most fre- 
quently encountered (1) the “flat” loss, (2) the “flat” loss with a 
peak at 2048, (3) the abrupt high tone loss and (4) the gradual high 
tone loss 

Types of Penpheial Lesion — From the audiograms (bone and air), 
the patient’s statement of the effect of noise and the telephone on his 
ability to understand speech, the appearance and motility of the tym- 
panic membrane and from functional testing of the eustachian tube, 
the hearing impairment appeared in most instances to have been caused 
by one of the following five types of peripheral lesion (1) chronic 
suppuration of the middle ear (healed and unhealed), (2) chronic 
catarrh of the middle ear or the eustachian tube, (3) ankylosis of 
the stapes, (4) involvement of the first turn of the cochlea (abrupt 
high tone loss) and (5) involvement of the auditory nerve (gradual 
high tone loss) Although the suppurative type predominated, each of 
these five types had a fairly equal representation In any event indi- 
vidual modifications m the therapy were dictated primarily by the 
amount of hearing loss and not by the site or the character of the lesion 

Barring those with a meager knowledge of English (these were 
not accepted), the 50 patients whose treatment is reported appear to 
represent sufficiently well the next 50 patients who will consult an 
otologist, an outpatient department and a hearing aid company for a 
long-standing and troublesome disorder of hearing 

THE THERAPY 

A normal hearing ear cdn distinguish 1,500 different pitches and 
325 degrees of loudness — a third of a million tones m all The use- 
fulness of such an ear lies more m this ability to detect small differences 
m the sound patterns it hears than in its ability' - to hear faint or distant 
sounds, for it is the individuality of the sounds heard by the normal 
^r that furnishes it reliable information with little effort, and con- 
stitutes the stimulus which maintains its low hearing threshold In 
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OMCC Indicates chronic catarrhal otitis media, OHPC, chronic purulent otitis media 
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an impaired ear man}' tones by which sounds could be identified are 
missing, and much of the difficulty which such an ear experiences 
arises not from an inability to hear sounds but from the fact that too 
many sounds appear to be alike Not only will “mare” sound like 
“bear,” “hub” like “cup,” “teeth” like “feet,” but a bell may sound like 
a cough, a voice like someone lapping on a door, a whistle like china 
In the hard of hearing state one observes, then, an appreciable 
amount of hearing power which is of little or no use to the patient 
because with it he is unable to appreciate the difference between many 
sounds or he mistakes one sound for another As a result, there is 
an increasing tendency to disregard such sounds, a raised threshold 
of response to them and for all practical purposes a loss of this much 
hearing power In proportion to its amount, the latter makes for 
greater difficulty of recognition of sounds which up to now were plainly 
heard, and so on 



Fig 2 — Audiograms of the better ears of patients 1 to 29 


If this process is to be reveised, if that area of the hearing range 
which is not directly affected by the pathologic changes occurring in 
the ear is to remain available to the patient, it becomes apparent from 
the foregoing statement that as many as possible of the sounds which 
fall in this area be told apart and correctly interpreted by him Inter- 
pretation of sounds and discrimination of sounds are therefore important 
features of reeducation of hearing, and since speech is the most important 
and most frequently heard of the day’s sounds, speech is the principle 

lehicle employed and its interpretation one of the first steps in the 
therapy 

Improved Inter pr etation and Heanng of Speech — Seated face to 
face with the patient at a distance at which a conversational tone of 
voice can just be comfortably heard by him, the speaker delivers simple 
statements concerning a single topic at conversational loudness and 
pi events visual recognition of them by holding a 5 by 8 inch (12 5 by 



to _ 

Li M S 

oSSmbo 0 

fj »*-i © a % 4ft r-< 

W<SW“K§ 

£2 W a b 
o o s wa O 
u O “ S S-2 » 
HB W K o 

CO *-( 

'P O C3 TO 

^ 1 © O 

or OT: ~ o 

0) 4J 

|gs|s 


©to rf 2 © © © © 

CBowOfl 8 8 

OOooOO o o 

Kooo^iz; sn ta 


g ti O to u 

8 8 8 8 8 

o o o o o 


■« to T? 4ft 'O © © 22 

£ 8 8 8 g 

2 o O w 

SoSaa^; P5 c 


to to n n g 
8 8 8 8 8 
O O O O O 
OODO£ 


r spanos jo 
uotyBztiuao'i 

ladsuiAV 

0Aij'cj0jdJ0ju][ 

J tIOIJttSJ0AnOQ 

OAijtjjajdiejni 


© 8 O 

4ft © ■*" 
4ft >8 

o—o 

B w.a 


3 ■S’g 

ft 2<S 


spunos moos 


bpnnog jo 
hoijbziibdot; 


G«fi ft = 


mdstrjAV 

SAijBjaJcUajax 


ft ftftftOftft ft ft 


5 fifififift 


nOIJBSMAUOO R pppppft p p 
3AIJBJ3IdJ3jai t-l M 


w oftoftft 


spnnos moon 


bfl CO ^,/-s 
8 ,Q Sro N 

t^n°S2 


4J CO r)i 05 N lO 

q MNMWIO 


8 8 

to IQ10 4J+50 00 

4^ t-t^oo 10 "tf* CO 

S &hEh 


go I a 

m a-a 2 

w a p« ” 

aH« H 

8 PH 


? to 

” O 2 fS © to j 

S SH *■* X a w * 

J QOMn'CR m'! 

v — / ^ „ to fc n c 

ft O CLi mD-- to 2 
Q intd Sin 8 8 4ft O c 

looooa B o Q S 


3 0 a 

-)•** t-t © 

3 fj O'O 
- *H O ©S 


CO to CO to 
CO CO CQ CO 
© © © © <* 
8 8 8 8 8* 
«*-( «4H «*ft «♦-< I 

8 8 8 d^1 
© © © © c 
'a'O'O'cj g c 

© © © © tn i 

t-i m »h f-i 38 : 
© o tu o-p : 


8 n g 8 o ©a 


it; Sa 25 

,- 5 °ft.o 


CO 00 OO 00 to CO o 


ftftSftS 


ftftftftft ftH 


< aJ ftftft 


Oft 

ftnftftft ftft 


518 



BROW D— HEARING REEDUCATION 


519 


20 cm ) card at an angle of 45 degrees m front of his mouth The patient 
is asked to repeat whatever he hears, and if correct he is so informed 
If not, the card is removed and the sentence repeated This is con- 
tinued for several minutes The patient and relative seldom fail to 
express surprise at what they consider a good performance, for the 
distance is usually two, three or even five times that which was believed 
to be the limit for his hearing of conversation This serves to illustrate 
how little of his hearing power the hard of hearing person utilizes 
When possible, this procedure is repeated the following day, and 
daily thereafter, and additional improvement is noted each time The 
reason for this improvement is that having been given the opportunity 
to interpret and identify them, the patient discovers that many of the 
vague, incomplete or unfamiliar speech patterns received become ade- 
quate and take on full meaning On this basis alone his understanding 
of speech can be improved, for there are audible features of speech 



Fig 3 — Audiograms of the poorer ears of patients 30 to 43 and the better 
ears of patients 44 to 50 

patterns, beside pitch and loudness, which make this possible — accent, 
rhythm, inflection and duration For purposes of comparison and 
contrast, complete speech patterns are also provided by having the 
patient listen to speech through a speaking tube 

Further improvement of the understanding of speech is subsequently 
conferred by coriectmg misinterpreted speech The latter rests prin- 
cipally with a misinterpretation of a number of the individual speech 
elements or sounds (the consonants and the vowels) These are cor- 
rected m the following way Monosyllabic word lists of a length 
sufficient to include all the speech sounds of English are delivered m 
the manner just described for conversation The replies disclose that 
certain speech sounds, particularly the consonants, are regularly mis- 
taken for others by the patient Speech sounds mistaken one for the 
other are then incorporated m individually prepared word lists m a 
manner calculated to set off their differences — in pitch, loudness, 
impulse, duration For example, if the sounds "n," “ 1 ” and “d” appear 
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interchangeably in the patient’s replies, they can be arranged in this 
fashion 

die, lie, nigh 
low, no, dough 
an, Al, add 
day, nay, lay 

and so on The routine described for the interpretation of conversation, 
with its corroboration or correction, is then followed In calling off 
each row, one word at a time, the patient is forced to depend solely 
for the correctness of his reply on any small differences which his ear 
is able to detect m the patterns of “n,” “1” and “d ” Even though 
these differences may never become as striking as they are to a normal 
hearing ear, the patient is generally able m the course of time to dis- 
criminate between, and correctly interpret by ear, most or all of the 
misinterpreted speech sounds Each one so reclaimed naturally becomes 
the source of a certain amount of improvement in the understanding 
of speech throughout the day 

When a satisfactory degree of facility m understanding is attained 
at the distance originally selected, it will be found that the intervening 
distance may now be increased, the voice lowered or the context made 
more difficult, with little effect on the caliber of the performance 
Eventually speech is presented to the patient in what had been foi him 
more difficult situations (fig 1) In this way, the understandable 
speech acquired as described is made to act as the pacemaker in the 
regaining of discrimination of sounds and the lowering of the threshold 
of hearing for speech — thus reversing the process whereby poor dis- 
crimination of sounds and a raised threshold of lesponse to sound, 
acting reciprocally, had created increasing difficulties in hearing Many 
examples of this important relation of sound interpretation to hearing 
threshold can be given One will suffice, the finding of Macfarlan 4 
that words spoken in sentences are picked up at a 10 to 20 decibel 
lowei level than are single words 

When reeducation is given to the poorei ear, the auditory canal of 
the better ear should be closed The patient’s finger is the most practical 
means of accomplishing this 

Improved Hearing for Sounds Other Than Speech — Speech occu- 
pies a large and exceptionally sensitive area of the human hearing 
range, and in the course of acquiring improved hearing for speech many 
thousands of tones become audible The acquisition of such tones fills 
in gaps m many sound patterns which are heard throughout the day 
and so enables the patient to recognize these and respond to them 
Thus, impioved hearing for many sounds other than speech follows 

4 Macfarlan, D Speech Hearing Tests, Laryngoscope 55 71-115 (Feb ) 
1945 
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automatically m the wake of better heard speech On the other hand, 
a number of sounds still remain unheard and m all probability will not 
be acquired unless they are “gone in for” individually Of these, the 
most useful or most desired by the patient are selected first They 
are for the most part sounds of bells, buzzers, whistles and other sounds 
commonly used as signals, ticking of the clock, rapping on doors, 
kitchen and household sounds, sounds encountered by the patient in 
his office, shop or occupation 

The principles involved in conferring hearing for sounds of this 
sort are no different from those descnbed for improving the hearing 
of speech ( 1 ) Unrecognized, vaguely familiar sounds are poorly heard 
sounds, and (2) the threshold of response is higher with these than 
with readily recognized sounds of a like intensity The patient is 
therefore given many opportunities of identifying at close range the 
inadequate sound pattern he receives with the object that produces it 
If necessary, this is contrasted with similar sounding objects As he 
becomes familiar with its sound and demonstrates his ability' - to recognize 
it, it is presented to him from increasingly greater distances 
Eventually the sound is produced unexpectedly from time to time, 
and then if he is able to identify it regularly, this is taken as adequate 
proof that his threshold of hearing has indeed been lowered for it and 
he will be able to hear it henceforth without further assistance It is 
not difficult to confer hearing for sounds of this type, for there are not 
many of them that the patient needs greatly or desires to have, and 
they do not have to be identified as accurately as the speech sounds, 
in order to be heard well 

Comment — Sound is the only therapeutic agent employed, sound m 
a number of forms, at various levels of loudness or distances and m 
various situations The principal vehicle used is speech (conversation, 
sentences, words, syllables), delivered directly from mouth to ear As 
an alternate, aitificially produced speech (recordings, sound track, 
etc ) appears to have little to offer when normally delivered speech 
is available, it was eventually discaided Its sound patterns bear the 
same relation to puiely air-borne speech that a patois or provincial 
speech bears to an official language — something to be learned and then 
unlearned before speech as ordinarily received can be understood 
However, no source or form of sound, complex or pure, is omitted 
if judged useful for a patient The approach is the same for all patients, 
but individual variations are the rule None of the work is done m 
groups The interval between visits is gradually increased, but treat- 
ment continues as long as progress is reported or observed, or until 
a ^ eve l commensurate with the patient’s needs is reached This gen- 
erally appears by the end of three months, although several weeks 
°f care is found to be adequate m some cases, while six months of 
supervision may be necessary or profitable in others 
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Like the fitting of a beat ing aid, the teaching of lip (speech) read- 
ing has come to be regarded as an essential part of all hearing rehabilita- 
tion programs Experiences with lip reading in this series do not bear 
this out but lead to the following conclusions In the patient whose 
hearing is severely impaired vision is indispensable for satisfactory 
understanding of speech and in many of these reeducation must be 
supplemented by the teaching of lip reading When healing reeduca- 
tion is given to patients with less than a 50 decibel loss, no benefit is 
derived from the teaching ot lip reading, on the contrary it impedes 
01 detiacts from the central purpose ot the program, namely, that the 
patient’s attention be directed to auditory stimuli and away from the 
visual, which he had been depending on more and more On that 
account the fonnal teaching of lip reading is deliberately omitted m all 
cases in which hearing is not severely impaired It is felt that this 
move aftects the outcome favorably 

The therapy described does not diffei m pnnciple from the healing 
leeducation piograms usually suggested or employed foi augmenting 
the performance of hearing aids, but it does diffei from them m the 
following respects Its duration and scope are not piedeternnned, it 
avoids the teaching of lip reading, it places as much importance on 
improved hearing of sounds as it does on improved understanding of 
speech, it devotes special attention to heanng m atuious situations, 
and is given duectly to the human ear The last has gieat significance, 
for the ear has these advantages over a hearing aid (a) a constant 
reference level, available at all times and in all situations, (b) a wider 
range of comfortable hearing and a wider frequency range, and ( c ) 
binaural hearing in most cases Furtheimore, the patient has a greater 
stake and more to gain in learning to overcome the shortcomings of 
his own ear rather than those of the hearing aid, and he is free of 
the social, economic and psychologic diawbacks connected with an 
insti ument It might be well to add that the program was administered 
personally by an otologist 


THE RESULTS 

Repenting of Results — A comparison of the heanng disability of 
most lecent date (as stated by patient and relative on a duplicate of 
the oiiginal disability questionnaire) and the heanng disability at the 
start of treatment was taken to be the best indication of the improvement 
brought about by the treatment This is shown m tables 1 and 2 and 
figuies 1 and 4 

When the series was started, no change was expected or demanded 
of the audiogram, but the rapid acquisition of faint sounds called for 
audiometnc retesting Audiograms were therefore taken from time 
to time Surprisingly large pure tone gams occurred in some of the 
cases but since there appeared to be no constant relation between these 
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and the clinical gams, they are not included in this report Some of 
the largest and most unusual of the clinical gams m the series were 
made m the face of an unchanged audiogram This should occasion 
no surprise, for the threshold is much lower, as a rule, for the complex 
sounds of daily life than for pure tones For example, m comparing 
the hearing loss for numbers heard over the Western Electric 4A 
phonograph-audiometer with that shown by the 2A pitch audiometer, 
Macfarlan 4 pointed out that the numbers were geneially heard at a 
very much fainter level than were the pure tones 

Word list scores were recorded before and after treatment m most 
of the cases and are reported here (tables 1 and 2) As with all other 
single tests of hearing, it is difficult to formulate a quantitative lela- 
tionship between them and the everyday hearing perfoi mances of the 
patient However, since world list scores are currently used as a 
measure of the gam derived from a hearing aid, they provide a means 
for comparing such gams with those derived from hearing reeducation 
The more interesting of the clinical gams were recorded in the 
form of “progress notes” kept in each case These are also reported, 
and an explanation is offered to account for them 

The Results — Tables 1 and 2 and figures 2 and 3 give the results 
Pi ogi ess Notes — These notes concerned hearing gams about which 
the patient volunteered information from time to time These gams 
consisted of an improved understanding of speech and a newly acquired 
hearing for sounds other than speech The latter type of gam consti- 
tutes the most interesting and significant feature of this report, because 
the sounds were such as had not been heard in many years, and the 
hearing of them was acquired without special training They were 
of the following sorts room, household, occupational and office sounds , 
sounds of bells, buzzers, door rapping, chimes, clocks, water running 
m basins and tubs, dishes, ornaments, etc , sounds from an adjacent 
room, sounds coming through closed doors, sounds (voices and radio) 
coming through walls and floors from an adjacent apartment , sounds 
of ram, distant thunder or airplanes, and the hum of street sounds 
In some cases the hearing of such sounds was acquired m a few days, 
in others, in a few weeks, in others, after a few months 

Analysis oj Results — The “satisfactory” hearing levels and the 
occasional” disabilities referred to in the following paragraphs are 
indicated m detail in figure 4 

(a) Of 46 consecutive, unselected patients with all types and dura- 
tions of hearing loss who were treated without a hearing aid, only 
9 (1 of 5) continued to have either a disabling or a noticeable degree 
of impairment The remaining 37 (4 of 5) showed either no disability 
(21) or only occasional evidence of it (16) 
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( b ) The 12 hard of hearing patients with a 20 to 30 decibel loss 
in the better ear all attained a satisfactory hearing level (no hearing 
disability m 9, only occasional evidence of disability m3), yet there 
are few instances or situations (fig 5) in which persons in this group 
of the haid of hearing are able to tolerate, or benefit by, a hearing aid 

( c ) Of the 21 hard of hearing patients with a 20 to 35 decibel 
loss m the better ear, 18 (6 of 7) reached a satisfactory hearing level 
(no hearing disability in 12, only occasional disability m 6) , only 3 
(1 of 7) failed to reach such a level This group represents 60 per cent 
of the patients of this series there is every reason to believe that 
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Fig 4— A composite picture of the le\el of hearing attained through auditory 
reeducation without the use of hearing aids by 21 of 26 hard of hearing 
patients with an average loss of 20 to 40 decibels in the better ear The picture 
is a composite of replies to a questionnaire The black dots indicate that there was 
disability in noisy surroundings only 


more than half the patients who seek help for a hearing impairment 
belong in it Yet (as shown in figure 5) this large group is, with 
few exceptions, acoustically unsuited for hearing aids — not tolerating 
them or deriving no benefit from them, either in all or m the most 
needed situations Corroborating this finding is one of the recom- 
mendations of the Committee on Hearing Conservation of the American 
Academy of Ophthalmology and Otolaryngology 5 “A hearing aid is 

5 Conservation of Hearing The Otologist’s Role m the Fitting of Hearing 
A.ids Committee on the Conservation of Hearing, Tr Am Acad Ophth 
50 215-217 (July- Aug ) 1946 
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indicated when the threshold of hearing of the bettei ear is impaired 
across the speech range by 35 decibels or more ” In addition Carhart 
and Thompson 6 stated that “the person must have a degree of loss 
which lies within the range where hearing aids give piomise of useful 
compensation Generally speaking, patients whose 512-2048 

cps averages for the better ear he between 45 and 75 decibels are 
most effectively helped [by a hearing aid] ” 

( d ) Of the 11 hard of hearing patients with a 35 to 52 decibel 
loss in the better ear, 6 reached a satisfactoiy level of hearing (the 
same level as shown for the 30 to 40 decibel group in figure 4), report- 


DEGREE OF 
HEARING DISABILITY 


AVERAGE DECIBEL LOSS 028 8192) AND TYPE OE AUDIOMETRIC CURVE 



Fig 5 — A composite picture of the level of hearing attained through hearing 
a yh by 100 hard of hearing patients with an average loss of 20 to 40 decibels in 
the better ear One black dot in an audiogram means that the patient was 
unable to tolerate a hearing aid , two black dots, that the patient found a hearing 
aid useful or tolerable only m such places as auditoriums, three black dots, that 
the hearing aid was useful only in auditoriums, moving picture and other theaters 
and for interviews 


mg only occasional disability , 5 failed to improve sufficiently Patients 
in this group are for the most part acoustically suited for a hearing 
aid and in that respect could be fitted , yet many of these are unsuited 
because of their station, calling or temperament 

( e ) Reeducation was directed to the poorer ear only when the 
patient complained of one or more of the following disabilities peculiar 

6 Carhart, R, and Thompson, E A The Fitting of Hearing Aids, Tr 
Am Acad Ophth 51-354-361 (March-Apnl) 1947 
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to monaural hearing turning the better ear toward conversation or 
whispered speech directed to the poorer ear, inability to hear voices 
and room sounds when lying on the better ear, and difficulty m localizing 
the source of sounds In 14 cases the therapy was directed to the 
poorer ear (In 9 the better ear was hard of hearing, in 5 the better 
ear was normal ) All the patients reached a satisfactory level of 
hearing (table 2) no disability in 11, only occasional disability, and 
then with confidential or whispered speech, in 4 

(f) Two thirds of the patients complained of discomfort in the 
ears (tinnitus, pressure or itching) There were 22 with such symptoms 
who were brought to a satisfactory hearing level , only 2 of these failed 
to report a diminution of symptoms (in the poorer ear in both), 
whereas 16 became symptom free On the other hand, there were 5 
who did not reach a satisfactory hearing level, none of these became 
symptom free, and 3 failed to note any diminution of the symptoms 

( g ) To date, with more than three fourths of the patients respond- 
ing to periodic reexamination, no patient who reached a satisfactory 
level has reported a regression of hearing and 5 have maintained their 
improvement for three years A number of patients reported transient 
regressions These seldom lasted moie than a day and were followed 
by an abrupt return to a satisfactory level They were invariably the 
result of mental fatigue or preoccupation and were regularly associated 
with some trying or worrisome incident In a numbei of patients 
further gains were made after completion of the reeducation program 

INTERPRETATION OF THE HEARING GAINS 

In a large group of unselected hard of hearing patients, hearing 
gams were obtained by directing therapy to the cerebrum without the 
use of pharmacologic, physical, mechanical or surgical measures This 
can be explained in one or the other of two ways 

1 The entire amount of the disability, or the progressive increase 
therein, which a hard of hearing patient exhibits (by poor interpretation 
and response to daily sounds or those of hearing tests) is accounted 
for by pathologic change occurring in the peripheral hearing mechanism, 
and the hearing gains reported merely represent an increased use 
which the brain has been taught to extract from an impaired ear This 
without question accounts for a part of the gams — small, slowly 
acquired gams — but it cannot be reconciled with sudden or appreciable 
gains, newly acquired hearing of sounds of a loudness well below the 
threshold of the initial audiogram (see under “Progress Notes,” page 
523) or extraordinary gams shown by the unused (poorer) ear The 
following explanation of these is far more satisfactory 

2 Only part of a hearing disability (exhibited by test or otherwise) 
can be accounted for by peripheral pathologic change, the remainder, 
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a superimposed nonpathologic hearing disability of central origin, the 
result of circumstances arising from the hard of hearing state itself, 
is the principal source of the gams reported There is a noimal 
cerebral diminution of hearing m narcosis, fatigue, preoccupation and 
other temporary states The hard of hearing state (with its impair- 
ment of the keenest of the senses, its faulty interpretation of sounds 
and breakdown of the chief means of communication) is a state of 
continuous uncertainty and ineffectual effort It would be surprising 
to find, after many years of it, no change m attitude toward or response 
to sound, no diminution m the extent to which sound is employed, and 
no progressive cerebral diminution of acuity of hearing, over and 
above that due to peripheral change The poorer ear, an ear whose 
situation should make it unusually susceptible to changes such as these, 
appeared to offer a good opportunity to demonstrate the role which 
circumstances alone play in defective hearing The striking gams made 
by these ears through hearing reeducation lend strong support to the 
explanation here offered of the source of the gams reported There 
is a great temptation to look on all losses of hearing, especially those 
indicated by tests of hearing, as being derived from a single source 
only — pathologic change — and not likely to be altered by anything else 
It must be remembered that in tests of hearing, as well as in daily 
hearing, both central and peripheral hearing are represented and are 
being tested simultaneously and must each be taken into account in 
the interpretation of all losses (or gams), particularly m cases of long 
standing The interpretation here offered of the source of the gams 
obtained makes only one demand, a not unreasonable one that the 
familiar types of pathologic change present m the ears of hard of 
hearing persons be not considered to offer quite as much acoustic 
impedance and to be as progressive in character as otologists have been 
inclined to believe The least that can be said for such a concept is that it 
can lead to attempts to free a portion of hearing losses which might 
otherwise lemain untapped 

INTERPRETATION OF THE RELIEF OF AURAL SYMPTOMS 
(TINNITUS ITCHING, FULNESS) 

When a satisfactory level of hearing was reached, symptoms disap- 
peared because 1 Newly acquired outside sounds were masking the 
physiologic body sounds so often heard when hearing is impaired 
(Saltzman and Ersner 7 have since observed that a hearing aid often 
relieved tinnitus, and they have offered the same explanation ) 2 The 
tension and fatigue of the hard of hearing state disappeared and with 
t lem the t innitus, itching, fulness and pressure which so often are a 

/ Saltzman, At , and Ersner, MSA Hearing \id for the Relief of 
imnitus Aunum, Larjngoscope 57 35S-366 (May) 1947 
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part of fatigue and tension 3 With the diminution m hearing diffi- 
culties the patient became less “ear conscious” m general and thereby 
less conscious of symptoms arising in the ear 

CONCLUSIONS 

Auditory reeducation is an effective therapeutic measure indicated 
in all degrees and patterns of hearing loss of long standing and m all 
situations in which an untroublesome level of hearing has not been, 
or is not likely to be, reached or maintained through other measures 
Though generally thought to be a procedure which can be given 
only with a hearing aid, auditory reeducation may be given effectively 
with or without a hearing aid On the other hand, a hearing aid 
seldom provides a satisfactory level of hearing without auditory 
reeducation 

As a rule, those with more than a 40 decibel average loss between 
the frequencies of 128 and 8192 cycles per second in the better ear 
require both hearing aid and hearing reeducation, but some patients 
with a loss as great as 50 decibels can be brought to a satisfactory level 
without a hearing aid 

As a rule, those with less than a 40 decibel average loss between 
128 and 8192 m the better ear can attain a satisfactory level of hearing 
through auditory reeducation without a hearing aid, but some require 
both hearing aid and hearing reeducation 

Patients with a 20 to 35 decibel loss in the better ear can tolerate 
a hearing aid in very few situations in the course of the day On that 
account, they have in the past been forced to remain hard of hearing, 
although numerically they constitute an appreciable portion of the hard 
of hearing group When given auditory reeducation alone few of them 
fail to attain a satisfactory level of hearing 

blearing reeducation without a hearing aid is also indicated for 
the following persons 1 Those with a 35 to 50 decibel loss m the 
bettei ear who are acoustically suited, but whose station, calling or 
temperament makes them unsuited, for a hearing aid 2 Those unsuited 
for a hearing aid whose tinnitus or other aural symptoms are caused 
by the hearing loss itself 3 Those who have had a hearing aid fitted 
to their poorer ear because they were unable to tolerate a hearing aid 
in the better ear Such patients can attain a satisfactory level of hearing 
through auditory reeducation alone and thus are relieved of the necessity 
of resorting to a gauche procedure 4 Those who are well suited but 
prefer not to wear a hearing aid Unless they have more than a 
50 decibel loss in the better ear, it would be justifiable to give them 
auditory reeducation first and decide later whether they have to wear 
a hearing device 5 Those, who through disuse of the poorer ear, 
exhibit one or more of the disabilities characteristic of monaural hearmer 
5 East Sixty-Third Street 



IS IT POSSIBLE TO COVER THE FENESTRA NOV-OVALIS 
WITH SHRAPNELL'S MEMBRANE? 

An Anatomic Study 


SAMUEL ROSEN, MD 

NEW YORK 

T HE fenestration operation of today is the result of many suc- 
cessive efforts by otologists all over the world Sourdille 1 created 
the tympanomeatal plastic flap to seal the widened tympanum and to 
cover the fenestra Lempert 2 simplified this step and made the one 
stage technic at once a more practical and more desirable procedure than 
the many stage fenestration operation of Sourdille In Lempert’ s judg- 
ment the covering and sealing of the fenestra wTh Shrapnell’s membrane 
were of pnme importance in the surgical technic, and the success or fail- 
ure of the operation hinged to a great extent on this In another paper 8 
Lempert reported that osteogenesis occurred when the fenestra was 
covered with the meatal skin of the tympanomeatal membrane and that 
it did not occur when the fenestra was covered with Shrapnell’s mem- 
brane He came to the conclusion, therefore, that Shrapnell’s membrane 
discouraged osteogenetic closure when it covered the fenestra, because 
it does not adhere to or nourish the bony fenestral walls 

Later, when describing the fenestra nov-ovalis operation, he explained 
that the fenestra was now placed over the surgical dome of the vestibule 
and anterior to its previous situation, over the prominence of the external 
semicircular canal Thus the fenestra nov-ovalis was placed anatomically 
closer to Shrapnell’s membrane Lempert 4 stated 

The anatomic relationship of position between the fenestra nov-ovalis and 
Shrapnell’s membrane makes the covering of the fenestra with this membrane 
possible in every case 

From the Department of Otolaryngology, Mount Sinai Hospital 
1 Sourdille, M , cited by Duel, A B , and others Otosclerosis Resume of 
Literature from 1928-1935, Ann Otol , Rhin & Laryng 45 169-281 (May) 1936, 
e\v Technique in Surgical Treatment of Severe and Progressive Otosclerosis, 
Bull New York Acad Med 13 673-691 (Dec ) 1937 

2 Lempert, J Improvement of Hearing in Cases of Otosclerosis New, One 
Btage Surgical Technic, Arch Otolarvng 28 42-97 (July) 1938 

3 Lempert, J Endaural Fenestration of External Semicircular Canal for 
vestoration of Healing in Cases of Otosclerosis Summary Report of One 
hundred and Tuenty Cases, Arch Otolaryng 31 711-779 (May) 1940 
f tt cm Pert, J Fenestra Nov-Ovalis New Oval Window for Improvement 
earing in Cases of Otosclerosis, Arch Otolaryng 34 880-912 (Nov ) 1941 
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This interpretation of the role of Shrapnell’s membrane has been 
questioned by several mvestigatoi s In the opinion of Fowler Jr , 5 6 
Shambaugh c and Day 7 it is an anatomic impossibility in most instances 
for Shrapnell’s membrane to reach the fenestra 

The problem of bony closure is one of the most troublesome in 
fenestration surgery, and one not well understood Foi this reason 
it seems desuable to attempt to resolve disputed anatomic opinions m 
the hope that a better understanding of the problem will be achieved 
These differences regarding the role of Shrapnell’s membrane can be 
explored and demonstrated on operative material 

MATERIALS AND METHODS 

The object of this experiment was to measure the distance from the short 
process of the malleus to the upper limit of Shrapnell’s membrane and also that 
from the short process to the fenestra in a series of cases so as to determine 
whether or not Shrapnell’s membrane could be made to cover the fenestra, 
and if so, how frequently 

The material used for this study was a series of 50 fresh cadavers on which 
the fenestration operation was performed This operation was accomplished as 
completely and as carefully as if it had been done on the living Special pains 
were taken to remove thoroughly the annulus tympamcus above and the pyramidal 
eminence and the posterior spine below This procedure insured the greatest 
possible excursion of the tympanomeatal flap to cover the structures posterior to 
the tympanum Before the operation was begun, a fine, sharp-pointed, round 
needle, the end of which was dipped in green india ink, was thrust through the 
uppermost portion of Shrapnell’s membrane into the tympanum so that the superior 
surface of the needle could at all times be felt against the bony canal wall The 
puncture was virtually at the point where Shrapnell’s membrane and the meatal 
skin meet, and it made possible identification of Shrapnell’s membrane in such a 
manner that when the flap was completed, the green-stained puncture could 
be seen clearly on both the external and the internal surface of the membrane 

The tympanomeatal flap was thoroughly freed After the fenestra was made 
in the surgical dome of the vestibule, the flap was firmly placed, to its limit, over 
the structures posteriorly in order that it might enclose the widened tympanum and 
cover the fenestra and the bony structures behind it Then a large caliber, round, 
sharp-pointed needle, the tip of which was dipped in black india ink, was thrust 
through the flap, immediately over the fenestra, so that the needle went directly 
into the vestibule 

When the flap was raised, the black puncture wound could be seen clearly on 
its external and internal surfaces This puncture of the flap over the fenestra was 
done in each of the 50 cadaver operations The entire tympanomeatal flap was 

5 Fowler, E P, Jr Closure of Operative Fenestrae in Labyrinth, Arch 
Otolaryng 34 209-224 (Aug ) 1941 

6 Shambaugh, G E, Jr, and Juers, A L Surgical Treatment of Oto- 
sclerosis Preliminary Report on Improved Fenestration Technic, Arch Otolaryng 
43 549-567 (June) 1946 

7 Day, K M Appraisal of Fenestration Operation Report of One Hundred 
Cases, Arch Otolarvng 44 547-559 (Nov ) 1946 
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UPPER LIMIT OF SHRAPNELLS MEMBRANE. 

Fig 1 — Histologic sections of 2 specimens showing the puncture wound leading into the fenestra It may he noted 
that skin alone covets the fenestra Shrapnell’s membrane can be seen at a considerable distance from the fenestra Over 
15 flaps were sectioned, the findings weie similar in each » 
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INTERNAL ASPECT 

Fig 2 —Photographs of both surfaces of a tympanomeatal membrane in which 
the relative position of the short process, Shrapnell’s membrane and the puncture 
wound covering the fenestra may be seen The distance between the short process 
and the puncture over the fenestra is too great to permit Shrapnell’s membrane to 
reach the fenestra Thirty-five of the mastoid bones were large and pneumatic, 
10 were moderate m size and diploic and 5 were small and sclerosed 
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removed intact and carefully measured In all cases a measurement was made 
from the short process of the malleus to the black puncture wound over the 
fenestra, and m 25 cases, from the short process to the green puncture wound 
(upper limit of ShrapneH’s membrane) All measurements were made in milli- 
meters with the aid of a X 10 optical loupe This magnification made it possible 
to measure accurately to a half millimeter Serial histologic sections of tympano- 
meatal membranes were made longitudinally through the puncture wound over 
the fenestra In this manner the microscopic anatomy anterior and posterior 
to the puncture over the fenestra could be studied Photographs of gross speci- 
mens were also made 

OBSERVATIONS 

The distance from the short process of the malleus to the puncture 
wound over the fenestra nov-ovahs was measured on 50 specimens, and 


Comparative Distance from the Short Process of the Malleus to the Upper Limit 
of Shrapnell’s Membrane and from the Short Process to the Fenestra 
Nov-ovalis m Fenesti ated Fresh Cadaver Specimens 


Distance in Mm 

Short Process to 
Upper Limit of 
Shrapncll’s 
Membrane, Cases 

Short Process to 
Fenestra 

Nov Ovalis, 
Cases 

15 

10 


20 

12 


25 

3 


30 



35 



40 



4 5 



50 


S 

55 


14 

60 


26 

6 5+ 


2 

Total 

25 

50 

Average distance 

1 8 mm 

5 7 mm 


the distance from the same starting point to the upper limit of Shrapnell’s 

membrane on 25 of the same specimens The results are shown m the 
table 

In 10 of the 25 specimens the distance from the short process of the 
malleus to the green puncture (upper limit of Shrapnell’s membrane) 
was 1 5 mm , in 12 specimens, 2 0 mm , and m 3 specimens, 2 5 mm 
No larger distances were observed Gray’s “Anatomy” s and others give 
the aveiage height of Shrapnell’s membrane as 1 to 2 mm In 26 of 
the 50 specimens the distance from the short process of the malleus 
to the black puncture wound, indicating the site of the fenestra, was 
mm , m 14 specimens, 5 5 mm , m 8 specimens, 5 0 mm , and m 
2 specimens it was 6 5 nun or longer 

i T Anat0my ^ ie Human Body, ed 29, edited bj T B Johnston 

mid J Wh.ll,,, New York, Longmans, Green & Co, 1946 
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SUMMARY 

In 50 fenestration operations performed on fresh cadavers, there 
was no instance in which Shrapnell’s membrane covered the fenestra 
Since the distance between the upper limit of Shrapnell’s membrane and 
the short process of the malleus is less than one third of the distance 
from the short process to the fenestra, it appears most improbable that 
Shrapnell’s membrane can reach the fenestra 


101 East Seventy-Third Street 



HEMANGIOMA OF THE EAR AND MASTOID PROCESS 

Report of Two Cases 


M VALENTINE MILLER, MD 
PHILADELPHIA 


M OORE, 1 m his “Textbook of Pathology,” described hemangi- 
omas and divided them into three classes hemartomatous 
hemangiomas, hemangioblastomas and sclerosing hemangiomas In 
writing of the first group he described the pathogenesis as follows 

If, during development, a small mass of vascular tissue is misplaced or distorted, 
it may persist as a tumor With the growth of the body the mass will become 
evident Because of stagnation of blood, tiauma, or other factors, new vessels 
form and enlarge the total mass more rapidly than the body as a whole 

He described two types of the hemartomatous hemangiomas the 
capillary type, which is made up ot numerous small capillaries sepa- 
rated by moderately cellular connective tissue, and the cavernous type, 
made up of widely dilated channels separated by trabeculae and most 
often seen m muscle, bone and liver In the cases reviewed, 3 were 
reported to be of the last-mentioned type 2 

The other two types Moore mentioned are rarely, if ever, seen 
m the ear In the hemangioblastoma, a true benign neoplasm of endo- 
thelium, there is a conspicuous proliferation of endothelial cells, filling 
the vascular spaces and occasionally invading the surrounding tissue 
In some hemartomatous hemangiomas, especially those of the skm 
and central nervous system, regressive changes may set m without 
detectable antecedents The essential alterations in the development 
of a sclerosing hemangioma are fibrous isolation of capillary segments, 
accumulation of mononuclear cells filled with fat and deposits of 
hemosiderin 


REVIEW OF THE LITERATURE 

Hemangiomas of the external auditory canal, tympanic membrane, 
middle ear and mastoid are among the rare tumors found m the ear 

, resen ted before the Section on Otolaryngology of the College of Physicians 
of Philadelphia, Nov 19, 1947 

p . | Hoore, R A A Textbook of Pathology Pathologic Anatomy in Its 
-pf ? j 0 ? , to C ause s, Pathogenesis, and Clinical Manifestations of Disease, 
n a elphia, W B Saunders Company, 1944 

anr! P ° Pohtzer, A A Text-Book of the Diseases of the Ear for Students 
Buck ? Ct ' tl0ners ’ ed 5 < London, Bailliere, Tindall & Cox, 1909, p 777 ( b ) 
53 120-126 1939^ ^ Lolitzer (c) Mangabeira-Albernaz, P Brazil-med (no 5) 
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As a rule they are slow growing and benign, but they may become 
dangerous because of hemorrhage or pressure of the mass, causing 
erosion of the surrounding bone and injury to the adjacent structures 
Malignant changes can take place m the tumor, but m only 1 case 
among those reviewed was there apparently any metastasis This was 
a case of Bronzmi’s, 3 reported as an instance of “perithelioma,” in 
which the patient refused operation until three years after he was 
first seen A radical mastoidectomy was performed, followed by use 
of roentgen and radium radiation, but in six months after the opera- 
tion the cervical nodes were involved, and the patient died about 
five years after he had been first seen by the physician The patho- 
logic reports given in the literature cannot be taken at their face 
value, as hemangioma, angiosarcoma, endothelioma, fibroangioma and 
certain other terms have been applied by various pathologists to 
growth probably of the same type of tissue 

Cowse — The development of hemangiomas of the ear is usually 
slow, and the condition may be present for years before the patient 
calls for medical aid Occasionally, however, the progress may be 
very rapid, as is shown by the history m 2 of the cases reviewed, 
those of the only 2 patients in the series who were under 10 years 
of age Both of these cases, because of the rapid progress of the neo- 
plastic process, deserve more attention than will be given other 
individual cases The youngest patient whose case was discussed ( Cala- 
bresi 4 ) was a 3 year old boy who four months before admission had 
found blood on his finger after inserting it into his external auditory 
canal This condition was treated locally, but the patient soon com- 
plained of headache, insomnia and pain in the mastoid area There 
was gradual facial paralysis, and a swelling developed over the mastoid 
area, but there was no fever A radical mastoidectomy was performed 
and the tumor removed Granulations were removed every three or 
four days afterward, with severe hemorrhage each time In spite of 
everything, the mass developed rapidly, so that an enormous swelling 
appeared, making the ear seem to be on top of a tumor of the face 
The child died one month after operation, the total time between the 
appearance of the first signs and death apparently having been only 
five months There was no autopsy The pathologist reported that the 
growth was fibromyxoangioendothehoma 

Sullivan 5 reported a case of a 5 year old girl who had apparently 
been m good health until about six weeks prior to admission, when 

3 Bronzmi, A Arch ital di otol 40 590-599, 1929 

4 Calabresi, A Osp maggiore 7 17-18, 1919 

5 Sullivan, J A Hemangio-Endothehoma of Temporal Bone, Arch 
Otolaryng 20 61-67 (July) 1934 
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she complained of pam in the ear, which persisted and became progres- 
sively worse Three days after the onset the mother noted a mass deep 
m the external auditory canal This was removed by a physician, but 
after its removal it recurred and rapidly enlarged Facial paralysis 
developed, and swelling and tenderness appeared over the side of 
the face In spite of radical operation and roentgen therapy, the child 
died with a huge mass in the involved area, about two months after 
operation The pathologic report was hemangioendothelioma Autopsy 
showed that the mass had invaded the petrosa and had extended to the 
greater wmg of the sphenoid bone anteriorly and the foramen magnum 
posteriorly The tumor even had infiltrated downward into the neck 
and nasopharynx 

Pohtzer 2a reported a fatal case of a girl of 12, with a history of 
illness of eighteen months This case, with the 2 previously cited, 
and 5 others, 6 were the only instances reported of death due to the 
condition among the 55 cases covered by this paper (53 from the 
literature and 2 reported for the first time here) The ages of the 5 
patients at the time of death varied from 21 to 50 years The condition 
had been present in most of them for many years before they had 
consulted an otologist, and they lived up to ten years after such treat- 
ment as was possible was instituted 

Age Incidence — The age incidence of the entire series of patients 
at the time they were seen by the otologist was as follows 2 m the 
first decade of life (the 2 who died so rapidly), 4 in the second, 7 
in the third, 9 in the fourth, 9 in the fifth, 10 m the sixth, 5 in the 
seventh and 3 in the eighth The age was not stated m 7 cases 
The youngest of the group was 3 and the oldest 78 years of age The 
women outnumbered the men 38 to 11, a ratio of more than 3 1, for 
the cases in which the sex was stated 

Site of Origin — The majority of the reports of cases, 7 * * * including 
the present 2 cases, gave the location, or probable location, as the 

6 (a) Fraser, J S J Laryng & Otol 27 200, 1912 , 43 752, 1928, 

Proc Roy Soc Med (Sect Otol ) 23 71-77, 1930 Bronzim a ( b ) Specht, F , and 
Volker Arch f Ohren-, Nasen- u Kehlkopfh 120 93-104, 1929 ( c ) Irgens, 

E R Hemangioma of Skull Involving Right, Petrous and Occipital Bones, 
Arch Otolaryng 29 709-712 (April) 1939 ( d ) Mangabeira-Albernaz ™ 

7 (a) Moure, E J Rev de laryng, Pans 15 1121-1127, 1895 (6) Arslan, 

Y Arch ital d otol 14 466-470, 1902-1903 (c) Beck, J C Illinois M J 9 
137-140, 1906 (tf) Urbantschitsch, I E Arch f Ohrenh 80 145, 1909 ( c ) 
'° n Hammerschlug, cited by Urbantschitsch™ (/) Brady, A J Ann Otol, 
•n 11 j ^ ^ aryri £_ 787-789, 1912 ( g ) Fraser Ca (/;) Junca, E J de med de 

Bordeaux 43 595, 1913 (t) Calabresi * (;) Bronzim » (k) Specht and Volker <>b 

Jones - J A J Laryng &. Otol 45 265-266, 1930 (»») Siartman, J 

Angiome de lorcillc mojenne, Thesis, Pans, Jouve & Cie, 1932 (,») Goekoop, 

(FooU etc continued on next page) 
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middle ear One 8 named the middle ear and external canal , one , 1 
the middle ear and the petrosa, and another , 10 the middle ear or the 
petrosa Two authors , 11 after discussing the rarity of true tumors of 
the tympanic membrane, each reported a proved case , two 12 reported 
the drum membrane as the probable site of origin , three others 13 
reported the site as the drum membrane, but information I gathered 
did not prove or disprove the contention , another 14 named the “middle 
ear, probably the posterior surface of the drum”, one gave the loca- 
tion as the “inner ear or roof of the middle ear” , two 15 reported the 
petrosa, and one ° L gave the origin as “the temporal bone ” In the 
last case the skull showed extensive involvement, and it was thought 
that the dura and the brain were involved , m spite of all this evidence, 
only the seventh nerve was affected Only one author 7z mentioned 
the external auditor}' canal as the site of origin Buck 2b reported a 
case of cavernous hemangioma arising from the malleus 

Carrea and Insausti 7x stated that vascular tumors are the rarest 
of the uncommon tumors arising in the middle ear, they divided the 
clinical picture into four stages (a) in the first stage the tumor 
remains m the tympanic cavity, (b) in the second stage it invades 
the surrounding areas of diminished resistance, usually appearing first 
m the external auditory canal, (c) m the third stage the tumor destroys 
the petrosa and invades the base of the skull, and ( d ) in the fourth 
stage the growth of the mass is sufficient to produce intracranial 
pressure 

C Acta oto-laryng 18 153-162, 1932, Nederl tijdschr v geneesk 76 2679-2681, 
1932 (o) Busacca, G Arch ital di otol 40 353-369, 1929 (/>) Bergara, R, 

and Bergara, C Rev Asoc med argent 47 150-156, 1933 (g) Causse, R 

Ann d’oto-laryng , 1933, pp 222-224 (r) Sullivan 6 (j) Seiffert, A Ztschr f 

Hals-, Nasen- u Ohrenh 35 348-351, 1934 ( t ) Barola, A Boll d mal d 

orrechio, d gola, d naso 53 185-197, 1935 («) McKenzie, W J Laryng & Otol 

54 487-492, 1939 ( v ) Mangabeira-Albernaz 2 c (w) Weaver, D F Ann Otol , 

Rhin &. Laryng 52 507-515, 1943 O) Carrea, R M E, and Insausti, T Rev 
Asoc med argent 57 281-286, 1943 (y) Capps, F C W J Laryng & Otol 
59 342-346, 1944 O) Dixon, O J Ann Otol, Rhin & Laryng 54 415-420, 1945 

8 Piazza, A Ann d mal de l’oreille, du larynx 42 178-180, 1923 

9 Haike, H Ztschr f Laryng, Rhin 21 208-213, 1931 

10 Somogyi, I Deutsche Ztschr f Nervenh 134 211-216, 1934 

11 (a) Fischer, J Ztschr f Hals-, Nasen- u Ohrenh 5 22-32, 1923 ( b ) 

Kepes, P Monatschr f Ohrenh 72 798-808, 1938 

12 (a) Jeschek, J Monatschr f Ohrenh 70 1297-1302, 1936 ( b ) Scott, S 

J Laryng & Otol 54 601-605, 1939 

13 " (a) Arslan ( b ) Layera, J Semana med 29 894-897, 1922 O) 
Richman, F Laryngoscope 38 94-97, 1928 

14 Falk, G Acta oto-laryng 31 436-443, 1943 

15 (a) Pohtzer 2a ( b ) Jack, F L Tr Am Otol Soc 12 539-544, 1912 
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Presenting Signs — The first signs are variable A pulsating tin- 
nitus synchronous with the pulse was reported m 5 cases 16 Tinnitus 
without description of the type was reported as chaiacteristic in 10 
other cases 17 

In 8 cases the first sign was a red drum membrane 18 In 1 of 
these, Jescheck 12a noted that the redness increased each month with 
the menstrual period — the condition in this case, incidentally, was first 
diagnosed as “grip otitis ” One writer 78 reported “proliferations 
behind the drum membrane ” A number of these red drums were 
incised, some of them repeatedly, the operation being followed by severe 
hemorrhage which required packing to control 

Loss of hearing alone was the first sign in 3 cases 19 , loss of hearing 
with tinnitus, in 6 cases 20 , loss of hearing with pam, in 2 cases 21 and 
with pain and tinnitus m 1 case, 7p and loss of heaung with a mass 
in the external canal oi middle ear, m 5 cases 22 , m the one last 
referred to 1711 tinnitus was also present In others deafness developed 
later through the enlargement of the tumor As might be expected, 
the original loss of hearing is of the conductive type, but m 15 of 
the 55 cases covered by this paper involvement of the eighth cranial 
nerve developed during the course of growth of the tumor 23 

A polypoid mass was found as an early sign in many of the cases 
and was often treated as a simple polyp until such treatment produced 
severe hemorrhages and further studies were made In a number of 
cases the mass showed a definite pulsation This pulsation could occur 
in a simple aural polyp, developing in the presence of a chronic infection 
with necrosis of the tegmen tympani, so that dural pulsation would be 
transmitted to the mass If pulsation is found, the case requires study 
before any further treatment is staited One can readily demonstrate 
the pulsation by placing a cotton-tipped applicator under the mass and 
allowing the distal end to hang free Pulsation, if present, will cause 

16 Beck "= Svartman 7m Bergara and Bergara " Carrea and Insausti " 

17 (a) Urbantschitsch 7d (£>) Fraser 0-1 (c) Layera 13b ( d ) Goekoop 7n ( c ) 

Busacca 10 (/) Barola 7t ( g ) Scott 12b (h) Hampton, A O, and Sampson, D A 
Am J Roentgenol 41 25-31, 1939 (t) Carrea and Insausti " (j) Falk 14 

18 S\artman 7m Goekoop 7 " Jeschek 42 " Scott 42 <i McKenzie 7 " Capps" 
Falk 74 

19 (a) Fowler, E P Laryngoscope 41 474-478, 1930 ( b ) Haike 0 (c) 

Capps" 

20 Beck" Laj era isb Busacca 7 " Scott 4 2b Carrea and Insausti" 

21 Jack 15b Capps " 

Arslan ib Piazza 8 Bronzim 3 Irgens Cc Hampton and Sampson 17b 
t " 3 r:°\ Hamm - erSChlug70 Frascr 03 Specht and Volker » Fowler 403 Goe- 
Mangabe,ra U \i C bcrnaz=c CaUSSe7<I Suilnan5 Somogji 4 " Sciffert 73 Irgens 
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an up and down excursion of the free end This fact was beautifully 
demonstrated m my case reported here 

Bleeding from the ear is a prominent symptom m many cases It may 
occur spontaneously or after trauma to the external canal It is fre- 
quently the symptom which forces the patient to the otologist 

Pam may be an early or a late symptom Of the series under 
consideration, it was reported to be present in 14 cases pam in the 
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24 Beck 7c Jack 15b Fraser 61 Bergara and Bergara 7 p Sullivan 5 Weaver 7W 
Capps 7 r 

25 Calabresi 4 Specht and V olker eb 
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Otorrhea was present in 19 cases 26 In some o£ these cases the 
discharge had been present for a long time prior to the clinical develop- 
ment of the tumor, and then the area had been dry for years, m 
other cases the discharge had appeared a comparatively short while 
before the tumor, and m still others the discharge had appeared after 
and apparently as the result of the tumor It is possible that the con- 
gestion incident to the infection in those cases in which the infection 
appeared before the clinical development of the tumor played an active 
part in the further development of a congenitally present nucleus of 
a hemangioma 

In the 28 reports of cases in the literature in which involvement 
of cranial nerves was recorded, the first and second nerves were the 
only ones not mentioned In 2 cases 27 the third -nerve was paralyzed, 
as was shown by the loss of function of the superior and inferior rectus 
muscles , in 1 of these 2c there was also involvement of the fourth 
nerve, with weakness of the superior oblique muscle The last-men- 
tioned case was the only one m which that nerve was reported to be 
involved, and the involvement may have been due to pressure of col- 
lections of blood and serum found within the cranial cavity at autopsy 
In this case there was a pronounced increase in intracranial tension, 
with choked disks 

The fifth nerve was involved m 10 cases, 28 as was shown by dimin- 
ished corneal and conjunctival sensitivity, 711 pam in the face, ob hypo- 
geusia of the anterior two thirds of the tongue 2c and inability to close 
the eye 7t In the other cases m which this nerve was involved the 
symptoms were not stated, but just the fact of the involvement was 
noted 

Involvement of the sixth nerve was present m 5 cases 20 and was 
demonstrated by paralysis of the external rectus, with convergent 
strabismus and diplopia 

The seventh nerve, being in the most exposed position, was affected 
m 25 of the 28 cases with involvement of cranial nerves, paralysis 

26 (a) Moure 7 * 1 (6) Arslan™ (c) Buck™ (d) Politzer™ (e) Jack 7 ™ 
(/) Junca ,h (g) Richman 13 ' (/i) Specht and Volker 6b (j) Jones 71 (;) 
Siartman ,m ( k ) Goekoop 7n (/) Zander Internat Zentralbl f Ohrenh 

5 182-183, 1932 (mi) Barola 7t (») Jeschek 12a (o) Irgens ° c ( p ) Hampton 

and Sampson 1,b ( q ) Mangabeira-Albernaz™ (r) Carrea and Insausti 7X (s) 

L>i\on 7 * 

27 Somogji 10 Mangabeira-Albernaz 2C 

28 Fraser «a Goekoop 7 " Haike » Somogvi 5 ° Barola 7 ‘ Hampton and 
Simpson ™ Carrea and Insausti 71 * 

beinv- Mbcni^^c" ® usacca 70 Somogw 10 Hampton and Sampson 571 * Manga- 
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being present in all but 1 case, 72 in which the nerve was reported as 
“irritated ” 30 

The eighth nerve was involved m 15 cases 31 In 1 of these 5 the 
cochlear portion alone was affected, in all the others the entire nerve 
apparently was involved 

The ninth nerve appeared affected in 8 cases, 32 as was shown by 
difficulty in swallowing and loss of taste m the posterior third of the 
tongue 

The tenth nerve was involved in 10 cases 33 Hoarseness was present 
m 5 of these cases, 34 and paralysis of the soft palate in 4 cases 35 
Reports of the others simply mentioned the involvement of the nerve 

The eleventh nerve was involved m 7 cases, 30 as was shown by the 
paralysis or weakness^ of the sternocleidomastoid and trapezius muscles 

The twelfth nerve was involved in 12 cases, 37 as was shown by 
paralysis of one side of the tongue and difficulty with speech In 4 
cases there was hemiatrophy of the tongue 38 The twelfth nerve could 
become involved only if the process had eroded to the petrous tip, 
with extension of the pressure to the bulbar area or down into the neck 

The cervical sympathetic nerves were reported involved in 3 cases 30 

In spite of the fact that in 7 of these cases there was involvement 
of the last four cranial nerves, 40 in only 3 of them 41 could a diagnosis 

30 (a) Beck 70 ( b ) Pohtzer 2a (c) von Hammerschlug 7e ( d ) Fraser Cn 

(e) Junca 7,1 (/) Piazza 8 (g) Specht and Volker 6b (h) Goekoop 7n (i) 

Busacca 70 (;) Zander 201 ( k ) Bergara and Bergara 7 p (/) Haike 9 (in) Causse 7( i 
(«) Sullivan 5 (o) Seiffert 7s ( p ) Barola 7t ( q ) Irgens 6c (r) Hampton and 

Sampson 1711 (s) Monteiro, A Hospital, Rio de Janeiro 23 271-275, 1943 ( t ) 
Carrea and Insausti 7x (u) Dixon 7z 

31 von Hammerschlug 7e Fraser 6a Specht and Volker 6b Fowler 19a Goe- 
koop 7n Busacca 70 Bergara and Bergara 79 Causse 7( i Sullivan 5 Somogyi 10 
Hampton and Sampson 17b Carrea and Insausti 7s 

32 Fraser 6a Goekoop 7n Busacca 70 Haike 9 Somogyi 10 Mangabeira- 
Albernaz 2c Carrea and Insausti 7x 

33 Frazer 6a Specht and Volker ob Fowler 19a Goekoop 7n Busacca 70 
Somogyi 10 Seiffert 78 Hampton and Sampson 17b Mangabeira-Albernaz 2C 
Carrea and Insausti 7s 

34 Specht and V olker 6b Fowler 19a Busacca 70 Somogyi 10 Hampton and 
Sampson 17h 

35 Fowler 19a Goekoop 7n Busacca 70 Somogyi 10 

36 Fraser « a Fowler 19a Busacca 70 Somogyi 10 Seiffert 78 Mangabeira- 

Albernaz 2c Carrea and Insausti 7X 

37 von Hammerschlug 7e Fraser 6a Fowler 19a Goekoop 7n Busacca 70 
Haike 9 Somogyi 10 Seiffert 78 Hampton and Sampson 17b Mangabeira-Alber- 
naz 2c Carrea and Insausti 7X 

38 von Hammerschlug 7e Busacca 70 Somogyi 10 

39 Fraser 6a Fowler 19a Busacca 70 

40 Fraser 6a Fowler 19a Busacca 70 Somogyi 10 Seiffert 78 Mangabeira- 

Albernaz 2c Carrea and Insausti 7s 

41 Fov ler 19a Busacca 70 Somogyi 10 
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of a jugular foramen syndrome be made from the sjmptoms reported 
The patient in 1 other case showed a beginning jugular foramen syn- 
drome, 78 with weakness of the tongue, vocal cords and sternocleidomas- 
toid and trapezius muscles This patient died before the disease pro- 
gressed further, and autopsy showed that the tumor had invaded the 
lateral sinus and the jugular vein 

Tieatment — There was considerable diversity m the matter of 
treatment In 27 cases a radical mastoidectomy was apparently per- 
formed, and in 1 case the operation could not be completed because 
of hemorrhage The internal and external carotid arteries were ligated 
in this case In another the internal carotid artery was ligated because 
of the bleeding In 5 cases roentgen radiation was used with radical 
mastoidectomy, and in 1 case radium radiation was given m addition 
In 1 case radium therapy was used after the mastoidectomy In 2 
cases electrocoagulation was done with the mastoidectomy In 6 
cases roentgen radiation alone, and in 3 radium radiation alone, was 
given In 2 electrocoagulation and roentgen radiation Mere used In 
4 cases electrocautery was employed In only 1 case was the use of 
a sclerosing fluid reported, but the material used v-as not stated One 
author reported “surgery and the injection of alcohol and fresh lemon 
juice ” In the other reports of cases in the literature either the descrip- 
tion of the treatment was vague or the information w r as not available 
m the material supplied 

Of the 53 cases from the literature, the result of treatment was 
available in only 32 In 8 the patients v r ere reported as having recov- 
ered, m 6, they were improved, m 2 the hemangioma recurred, m 1 
it “recurred and progressed”, m 3 the growth “progressed” and the 
patient presumably died (these were cases Mith extensive involvement 
before the patients M r ere seen by the otologist, and no surgical opera- 
tion M^as attempted) , 8 patients died because of the condition (2 of these 
M r ere the 3 year old and 5 year old children reported earlier m this 
paper, and the others w-ere persons who delayed for } ears before con- 
sulting an otologist) , 1 patient died of meningitis , 1 died eight years 
after operation, of pneumonia, 1 died after an operation for the repair 
of hernia, and 1 was simply reported as showing “no improvement” 

With the patient under proper care, instituted early enough, the 
prognosis appears to be relatively good except m the cases of tumor 
developing m early childhood or up to about puberty Radical mas- 
toidectomy followed by roentgen irradiation I believe offers the best 
result I believe in another case I should also give some roentgen 
treatment prior to operation m an effort to sclerose the mass, at least 

partially , and to lessen to some extent the troublesome bleeding encoun- 
tered in operating 
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The following cases are presented as additions to the list already 
reported Both occurred in the service of Dr George M Coates at 
the Graduate Hospital of the University of Pennsylvania The first 
patient was one whom I first saw in the outpatient department and 
operated on in December 1937, and the other was a private patient 
of Dr Coates whom he operated on in March 1945 and whose case 
he suggested I report with mine 

report of cases 

Case 1 — B M , a 36 year old Negro woman, was admitted to the Graduate 
Hospital on Nov 30, 1937 She had had measles as a child but no other childhood 
diseases There was no history of tonsillitis or of any aural disorders until 
February 1936 She said she did not smoke, drink or work The first trouble 
with the ear had started in February 1936 with an earache followed by a discharge, 
on the left side The patient had been treated m the outpatient department, and 
when seen in June 1936 she seemed entirely recovered except for some loss of 
hearing demonstrated by the audiometer but which she could not notice There 
was no tinnitus Apparently there were no other symptoms related to the ear 
until Nov 30, 1937, at 2 a m , when there was spontaneous bleeding from it 
The patient ran to the receiving ward, where her ear was packed with cotton and 
she was referred to the outpatient department Her blood pressure at that time was 
140 systolic and 100 diastolic She said that there had been no alteration in her 
hearing, no discharge from the ear, no pain and no tinnitus prior to the onset 
of the bleeding When she was seen in the outpatient department, hospitalization 
was advised, and she was admitted 

On admission her blood pressure was 145 systolic and 90 diastolic There 
was no localized tenderness The right ear showed no abnormality The left 
external auditory canal was filled with a large mass, which extended to the external 
opening of the canal There was some purulent discharge from about it The mass 
pulsated, and an applicator inserted under it moved up and down with each 
pulse beat The mass bled readily There was no tenderness of the mastoid area 
The nose and sinuses appeared entirely normal The tongue was not coated and 
projected m the midline Oral hygiene was poor, but the teeth were in fair 
condition The tonsils were not large, nor did they appear to be infected There 
was no inflammation in the nasopharynx There was no cervical adenopathy, no 
abnormal pulsation and no enlargement of the thyroid gland The rest of the 
physical examination revealed nothing of significance Reactions to the Wasser- 
mann test and the Kahn test were negative, as was that to the Eagle test The 
concentration of hemoglobin was 69 per cent, the white blood cell count, 9,200, 
with neutrophils 83 per cent (7,636), lymphocytes 16 per cent (1,472) and mono- 
nuclear cells 1 per cent (92) The blood was Landsteiner group A A roentgeno- 
logic examination showed no change from the one which had been taken May 13, 
1936, which had shown large mastoid processes on both sides , there was a moderate 
degree of pneumatization on both sides , the sigmoid sinus was not seen distinctly 
on either side There was evidence of an old inflammatory process bilaterally 
The right mastoid bone was normal at this time The left mastoid bone showed 
considerable increased density with appreciable obscuration of cellular detail There 
was no definite evidence of destruction of bone, but this possibility was not 
excluded The report was b\ Dr Karl Kornblum 
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With the patient under nitrous oxide-ether anesthesia, I performed an operation 
on December 3 The operation started at 3 12 p m and was not finished until 
5 15 p m because of the difficulties encountered from the bleeding A postauricular 
incision was made, the cortex exposed and the mastoid cells opened There were 
considerable necrosis of bone and some pus, the latter particularly in the cells of 
the tip There was pronounced softening of the posterior wall of the canal, 
which had apparently begun to sequestrate, as a piece of it lifted off, exposing the 
facial nerve for 2 mm or more Excessive bleeding was encountered from the 
mass exposed in the external canal and attached apparently to the inner wall of the 
middle ear The area had to be packed off while the removal of bone was extended 
upward and forward, exposing the middle fossa The tegmen was eroded 
Exposure through the middle fossa was increased so that access to the mass could 
be gamed more readily The pack over the bleeding mass was removed, and after 
some difficulty a ligature was thrown around the tumor, which was removed No 
ossicles were seen Once the ligature was about the mass the bleeding was well 
controlled, but up to that point it was exceedingly troublesome and distinctly 
slowed the operation All necrotic bone was removed and the attachment of the 
tumor well cleaned up, again with troublesome bleeding until the end The 
cavity was carefully packed, with due attention to the exposed facial nerve, and 
when the patient left the table there was definitely no facial weakness Dr Case 
reported the mass as a hemagioendothelioma, and the culture from the mastoid 
cells showed Corynebacterium diphtheriae 

During the next three days there was a gradual onset of facial paralysis, until 
by the third day it was complete on the left side in spite of the fact that the 
packing in the nerve area had been loosened the first day after operation There 
was no abnormal bleeding at any of the dressings and, except for involvement of 
the facial nerve, convalescence was uneventful The patient was discharged 
December 18, fourteen days after operation, and told to report to the outpatient 
department for follow-up observation She did so for some time, and the ear 
cleared up My colleagues and I lost track of her, until about one year later she 
returned to the outpatient department with a recurrence of the mass and some 
bleeding The facial condition was somewhat better 

She was watched carefully, and it was observed that the slightest trauma 
caused bleeding The mass was pulsating as before Surgical intervention was 
talked of, but we decided to try other measures first Electrocoagulation was 
attempted several times, but always with troublesome bleeding and much discomfort 
to the patient Use of sclerosing fluids was considered, but I was afraid to try 
that method, and roentgen irradiation was decided on The patient had several 
courses of treatment, the last about one year ago, and she has had no bleeding 
for almost two years When she was seen on Oct 21, 1947, the mass was small 
and fibrotic Some pulsation was still noted when an applicator was inserted 
under it, but there was no bleeding, and the patient said she had had none for about 
two years The facial paralysis rvas considerably less, and she could close her eye 
and draw the corner of her mouth back, not normally but very well 


ase 2 J L B, a married white woman aged 61, on March 2, 1938, com- 
p aincd of pain m the right ear of tw'enty-four hours’ duration The attending 
o o ogist stated that the drum membrane was pink around the margin, without 
wi gtng hronic otorrhea was present at the time Soon aftemard a small red 
'j C ln ®' rcs< ^ 11 bhng granulation tissue, appeared at the bottom of the canal 

J MI1 . |° 1 lc ^ rum an d coalescent with it The patient had complained of 
impaired heirmg and tinnitus for ten daas previouslv 
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She was first seen by Dr Coates on July 21 An audiogram taken that day 
showed a hearing loss for the lower frequencies to far below the useful level on the 
right side The right drum membrane was red and slightly bulging in the posterior 
half, there was some bulging in the external auditory canal The patient complained 
of loss of hearing, tinnitus and occasional throbbing pain, with occasional attacks 
of vertigo A roentgenogram made the next day showed a sclerotic mastoid bone 
with no evidence of cavitation No treatment was administered When next seen 
on July 20, 1939 the patient reported that for six months she had had difficulty with 
articulation The right tympanic membrane was red and somewhat pushed out 
The eustachian tube was patulous There was no pain, but there was some 
tenderness about the right ear A roentgenogram of the larynx and chest revealed 
a normal condition On April 5, 1940, the patient’s speech had become much worse, 
asthenic, jerky and spasmodic At that time the growth had changed little in 
appearance, but when seen one year later, on April 23, 1941, it had nearly filled the 
external auditory canal, without causing any further symptoms The larynx was 
normal, but the patient was seen at various times by Dr Gabriel Tucker and 
Dr James Sonnett Greene for her speech defect On July 17 the growth had a 
slight cystic feel The patient was seen again on April 24, 1942, and June 23, 
1944, when there was little change in her condition 

On Feb 26, 1945, she was again seen by Dr Coates and reported that, seven 
days before, she had had a hemorrhage from the ear at night, and again after 
manipulation by the attending otologist in Harrisburg The bleeding had lasted two 
hours and had been followed by slight oozing for several days Partial paralysis 
of the facial nerve was noted for the first time A roentgenogram taken on 
March 14 showed nothing new, except a small erosion cavity of the posterior bony 
wall of the canal The patient was admitted to the Graduate Hospital on March 19, 
and a specimen for biopsy was taken with a high frequency cutting loop The 
pathologic report was “benign polyp ” On March 24 a radical mastoidectomy was 
done by Dr Coates The mastoid cells were observed to be denuded of mucous 
membrane, and there was some necrosis of bone The facial nerve was found 
pathologically exposed A large mass of friable, bleeding tissue filled the middle 
ear, with erosion of the posterior wall of the canal The bleeding made completion 
of the operation difficult The facial paralysis was severer after the operation, 
probably because of pressure from the packing, which was removed the fourth day 
The mastoid wound healed nicely, with early epidermatization The pathologist 
(Dr Eugene Case) reported hemangioendothelioma There was a small recur- 
rence of the growth later, but a recent examination showed that it had remained 
stationary Her facial paralysis and voice defect remained unchanged Dr Tucker 
said that he considered the voice defect a functional condition Though at one 
time the patient had had leukoplakia of the right cord, this had cleared up entirely, 
without benefit to the speech 

114 West Phil-Ellena Street 



CLINICAL AND PATHOLOGIC AURAL FINDINGS IN A CASE OF 
CARCINOMATOSIS OF THE MENINGES 

EUGEN GRABSCHEID, MD 

NEW YORK 


R EPORTS of carcinomatosis of the meninges since Saenger’s 1 first 
publication in 1900 have been few Although the condition occurs 
more frequently than the few reports would indicate, the number of 
reports including the pathologic changes occurring m the ear m this 
disease have been fewer (Schhttler, 2 Wagener, 3 Mayer, 4 Helknann 5 
Biunner, 6 Barth, 7 Meller 8 ) In the case which is described later the 
ears revealed many clinical and pathologic changes 

Carcinomatosis of the meninges is characterized clinically by symp- 
toms of meningeal irritation and eventually by increase of intracranial 
pressure, followed by simultaneous appearance of symptoms of involve- 
ment of the cranial nerves and the spinal cord 

There is a dense accumulation of tumor cells m the subarachnoid 
space The cells follow the flow of the cerebral spinal fluid and reach 
the subarachnoid sheaths of the cranial and spinal nerves At the points 
where the nerves penetrate the dura there is a narrowing of the sheaths 
causing the cancerous cells to congregate, probably owing to the stag- 


From the former Ear, Nose and Throat Department of Docent H Brunner at 
the Allgemeine Policlinic of Vienna 

1 Saenger, A Ueber Hirnsymptome bei Carcinomatose, Neurol Zentralbl , 
1901, p 1086 

2 Schhttler, E Ueber das metastatische Karzinom des Gehororgans und 
uber dessen Beziehungen zur Meningitis carzmomatosa, Arch f Ohren-, Nasen- 
u Kehlkopfh 103 121, 1919, Ueber Meningitis carcinomatosa, Schweiz med 
Wchnschr 56 763, 1926 

3 Wagener, O Zur Pathologie des Ohres bei Meningitis carcinomatosa, 
Beitr z Anat , Physiol , Path u Therap d Ohres 14 83, 1920 

4 Mayer, O Metastatisches Karzinom des Gehororgans, Monatsschr f 
Ohrenh 56 541, 1922 

5 Hellmann, K Zur Lehre vom metastatischen Carcinom des Hornerven, 
Ztschr f Hals-, Nasen- u Ohrenh 4 157, 1922-1923 

6 Brunner, H Beitrage zur otologischen Diagnostik der Hirntumoren Das 
r er la ten des Schlafebeines bei Hirncysticercose und bei Meningitis carcinomatosa, 

onatsschr f Ohrenh 68 257, 1934, Case of Carcinomatosis of the Meninges, 
Ami Otol , Rhm & Laryng 50 910, 1941 

>- ^ ^ Ueber Carcmommetastasen lm Felsenbein, Ztschr f Hals- 

Nasen- u Ohrenh 37 181, 1935 

Wien ufw ? , Zur Frage der Meningitis carcinomatosa des Schlafenbeines, 
uien khn Wchnschr 52 114,1939 
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nation of the cerebral spinal fluid at these points The accumulated cells 
cause a bulging of the nerve sheaths above these points 

REPORT OF CASE 

C F, aged 52, white, a housewife, stated that she had always been healthy 
In the beginning of October 1937 she fell backward from a height of 4 feet 
(about 1 meter) She did not lose consciousness and suffered no ill effects 
On October 31 she had a severe occipital headache, accompanied by emesis 
and vertigo, but no visual disturbances She noticed, however, variation in 
her auditory acuity, at one time hearing would be acute, and at other times 
she was unable to hear though spoken to from a point close to her ear These 
complaints continued unabated, and she was admitted to the hospital on 
November 16 

Her family history revealed that her mother had died of carcinoma, but she 
could not specify its exact nature 

Neurologic Findings — Head There were tenderness of the occiput on 

palpation and distinct and diffuse pain on percussion, particularly over the 

left side of the occiput, which caused the patient to wince An attempt to turn 

the head to the extreme left caused severe pam in her neck 

The pupils were of medium size, equal, regular, and reacted well to light and 
accommodation Slight weakness of the lower part of the left side of the face was 
also present 

Eyes There was weakness of upward and downward gaze, while on lateral 
gaze the eyes reached the end position but could not be held there When looking 
sideward the eyes revealed a horizontal rotatory nystagmus in the end position, 
bilaterally, while looking upward they showed a few diagonal oscillations to the 
right, while looking downward they revealed rotatory nystagmus There was 
skew deviation of the eyes The visual fields showed no abnormalities 

There was a choking of the disk of 2 diopters on the right side, and the veins 
were enlarged on the left side Diplopia was not evident The right corneal 
reflex was slightly diminished, the left was normal 

Ears The ear drums were retracted on both sides The low intelligence of 
the patient did not permit accurate results to be obtained with the tuning forks 
Repeated examination showed variation of the acuity of hearing One day the 
patient did not hear conversational voice close to her ear, and on another day 
she was able to hear well from a distance of 10 feet (3 meters) The caloric test 
yielded normal irritability on the right side and diminished irritability on the 
left side 

Upper Extremities There was no paresis, no atrophy, no ataxia with the 
finger to nose test The deep reflexes were active and equal No changes of 
sensibility were recorded The tendency toward pronation was more pronounced 
in the right arm than in the left The rebound phenomenon was present on both 
sides, and further examination revealed disturbed stereognosis on the right side 
Lower Extremities On standing without support the patient swayed and 
tended to fall to the left and backward Although reluctant to start walking, 
after she had overcome this reluctance her gait was clear She walked stiffly 
and deuated to the left side, taking small steps and not lifting her feet from 
the ground Her arms did not move but vere held stiffly in adduction 

Internal Examination — The roentgen examination of the head, the chest and 
the gastrointestinal tract revealed no pathologic changes The Wassermann 
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reaction of the blood was negative, and examination of the blood showed hypo- 
chromic anemia and an accelerated sedimentation rate 

On November 19 a ventriculographic examination failed to reveal any abnor- 
mal condition The cerebrospinal fluid findings were slight increase of protein, 
no increase of cells, no presence of epithelial cells 

The clinical diagnosis of cerebral tumor was made, but as the patient showed 
signs of rapid weakening, an operation was not performed The patient died on 
December 9 



Fig 1 — Cross section of the cerebellopontile angle PI is the choroid plexus, 
VIII, the eighth nerve, covered and infiltrated by carcinoma cells (a) 

In the calvaria, at autopsy, there was an opening 6 mm m diameter on each 
side, the dura was well stretched and the large sinuses were free The lepto- 
meninges of both occipital lobes were slightly infiltrated with blood, the gyn 
Mere enlarged and flattened and the sulci narrow Above the cerebellum and 
toward the right the leptomeninges were completely filled with small yellow- 
v ite spots In the right cerebellopontile angle the consistency of the brain 
~u s ance was harder than that on the corresponding left side The brain was 
pu into per cent formaldehyde solution without being sectioned Micro- 
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was enlarged and the antrum was wide A large vein originating in the jugular 
bulb ran through the posterior wall of the bulb and entered the dura of the 
posterior fossa of the brain 

The windows were normal In the region of the tube and in the tegmen 
tympani there were many pacchionian granulations which contained numerous 
cancer cells and dug deep fossae into the bone (fig 3) The internal meatus 
was slightly enlarged, and its upper and posterior walls showed numerous lacunas 
without osteoclasts The bone of the internal meatus was absorbed by engorged 
veins which paralleled the bone m long rows and absorbed the bone by means 
of endothelial cells 

All the nerves of the inner auditory canal were infiltrated with cancer cells 
(fig 4) The cancer cells invaded the connective tissue part of the nerve, distal 
to the Alexander-Obersteiner glia-septum, whereas the proximal part of the 
acoustic nerve remained unaffected The cancer cells invaded the connective 
tissue of the nerve and became more and more numerous in the region of the 
fundus of the internal auditory canal, where they destroyed the cochlear nerve 
completely and invaded the modiolus along the blood vessels (fig 5) The vestib- 
ular ganglion had disappeared The cancer cells likewise invaded the glosso- 
pharyngeal nerve and the petrosal ganglion 

The cancer consisted of large cells with well developed, eosm-staming proto- 
plasm and vesicular, eccentrically situated nuclei The cells were polygonal when 
they were in rows between the nerve fibers and round when they were free m 
the tissue Often they formed glandular-like tubes without secretion Quite often 
there were giant cells with two or more nuclei Finally there were large and 
small foci of necrosis among the cancer cells 

In the tractus spiralis foraminosus the cancer cells could be recognized only 
with great difficulty, because the periosteal connective tissue was much thickened 
and hyalin degenerated, causing compression and degeneration of the cancer cells 
Cancer cells were also found in Rosenthal’s canal Here they completely replaced 
the spiral ganglion, especially in the basal coil, and entered the spiral nerve, 
but they never appeared among the two tables of the spiral lamina (fig 6) 
Occasionally in the spiral ganglion of the middle and the top turn, cancer cells 
were found 

The cancer cells penetrated farther into all branches of the vestibular nerve 
In the region of the saccular nerve they could be followed until the macula cribrosa 
was reached, but there were no cancer cells in the macula of the saccule In the 
region of the utricle the cells did not extend to the macula cribrosa, so that of 
all the sensorial organs of the labyrinth, the utricle was best provided with nerves 
The cancer cells invaded the foramens of the macula cribrosa of all three 
cnstae ampullares without causing a thickening of the periosteum of these channels 
Cancer cells could likewise be found in the connective tissue of all three cnstae 

In all spaces of the internal ear there was a cell-free fluid which stained with 
eosm and must be considered as a transudate All capillaries of the inner ear were 
engorged In the macula sacculi there was a fresh hemorrhage, likewise m the 
vestibule and the scala tympani and in the cochlear aqueduct In the inferior 
utricular recess there was an atypical epithelial spot There were artificial changes 
of Corti’s organ Only the pillar cells were well preserved The stria vascularis 
was normal and had here and there cells rich in protoplasm close to the capillaries 
The question whether these cells were cancer cells could not be answered Corti’s 
membrane was adherent to Corti’s organ and the latter to Reissner’s membrane, 
so that the duct filled with serous fluid was markedly narrowed In between the 
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spiral laminas there were a few degenerated nerve fibers The pigment content 
of the cochlea was normal The cochlear aqueduct was free In the region of 
its cerebral opening there were several pacchionian granulations infiltrated with 
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cancer cells From the internal meatus the cancerous infiltration extended 
into the facial nerve and could be followed up to the geniculate ganglion In the 
horizontal portion of the facial nerve a remarkable reduction of the number of 
nerve fibers was noted, but no cancerous infiltration The chorda tympani and the 
tympanic (Jacobson’s) nerve were normal 

Right Side The tube, the antrum and the middle ear were large There was 
pronounced pneumatization of the tegmen and normal insertion of the slightly 



Fig 5 — Section through the modiolus , a indicates carcinoma cell 


atrophic drum membrane Malleus, incus and stapes were normal The superior 
petrosal sinus was thrombosed, and its walls were infiltrated with cancer cells 
The internal auditory canal was slightly enlarged Resorption was caused 
by veins but not by Pacchioni’s granulations All nerves of the internal auditory 
meatus were infiltrated by cancer cells Carcinoma cells and corpora amylacea 
were found m the glial parts of the acoustic nerve The inner ear had undergone 
the same changes as that of the left side The modiolus showed a few more 
ganglion cells than that of the left The transudate was more abundant 
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In conclusion, the same changes took place on both sides, namely 1 The 
walls of the internal auditory canal had been resorbed by endothelial cells of the 
veins and by Pacchioni’s granulations, which contained cancer cells 2 Cancerous 
infiltration had involved all nerves of the internal auditory meatus 3 The vestibu- 
lar ganglion was missing on the left The geniculate ganglion remained free 
4 The spiral ganglion in the region of the basal coil was entirely replaced by 
cancer cells Here and there cancer cells were also found in the spiral nerves of 
the basal, middle and top coils of the cochlea 5 The cancer cells extended through 
the holes of the macula cribrosa of all three cristae ampullares and invaded the 
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i r^v^~~^ r ° SS sectlon °f spiral ganglion of the upper portion of the basilar 
coil (^4) showing carcinoma cell infiltration Sc t is the scala tympam, E, exudate, 
S, the spiral nerve 

connective tissue of all three cristae 6 Fresh hemorrhages were present in the 
macula saccuh, the scala tympam and the aqueductus cochleae 7 There was a 
transudate in the cochlea, the vestibule and the labyrinth 8 The sensorial organs 
were not invaded 

COMMENT 

Carcinomatosis of the meninges is invariably caused by metastasis 
t is interesting to note that not infrequently m cases of carcinomatosis 









556 


ARCHIVES OF OTOLARYNGOLOGY 


the pi unary tumor cannot be discovered, not even at autopsy This 
happened in the presented case, although a diligent search was made 
The pathologic aspect consists of an infiltration of the meninges with 
carcinoma cells The brain substance may or may not be involved 
In the presented case a penvasculai carcinoma cell infiltration was 
lound m the medulla oblongata and m the cerebellum 

It was Schhttler 2 who in 1919 drew attention to the changes within 
the ear caused by carcinomatosis of the meninges The findings con- 
sist essentially m an infiltration of the acoustic and facial nerves The 
highest degree of infiltration was found in the cochlear nerve, parts of 
which were destroyed by the carcinoma cells The central (glial) por- 
tion of the cochlear nerve did not contain carcinoma cells, although at 
its exit from the medulla oblongata the nerve was ensheathed by large 
masses of carcinoma cells In contradistinction to the central portion 
the distal portion of the cochlear nerve contained numerous carcinoma 
cells, which accumulated partially in front of the tractus foraminosus 
This peculiar distribution of the carcinoma cells indicates that there 
is no proliferation of carcinoma cells from the medulla to the fundus of 
the internal auditory meatus One must assume lather that there is a 
transportation of carcinoma cells from the medulla oblongata to the 
internal meatus, the tractus foraminosus acting as a banier which permits 
only a few cells to pass into the modiolus, into the spiral ganglion and 
eventually even into the basilar portion of the spiral nerve It is likely 
that the same mechanism is acting m the distribution of carcinoma cells 
along the branches of the vestibular nerve, where the respective macula 
cribrosa acts as a barrier, and along the facial nerve, where the genicu- 
late ganglion inhibits further progress of the carcinoma cells In other 
words, there is a fluid flowing from the meningeal spaces toward the 
inner ear The fluid conveys carcinoma cells and lays them down where 
it meets with an obstacle From this concept one must not draw the 
conclusion that a centrifugal flow of this type is likewise present under 
physiologic conditions This conclusion would not be correct, because 
carcinoma cells may be carried within lymph vessels by retrograde trans- 
portation even in the presence of valves 

The accumulated carcinoma cells exercise a destructive influence on 
the nerves and the ganglion cells within the internal eai and, m addi- 
tion, cause passive hyperemia by compiessmg the veins of the internal 
ear This results m destruction of great parts of the acoustic nerve of 
the spiral ganglion and eventually of the vestibular ganglion and m 
accumulation of a transudate within the inner ear The latter finding is 
called “stagnation hydrops of the internal ear” (Brunner 8 , Fischer 9 ) 

9 Fischer, J Changes in the Internal Ear Due to Increased Endocramal 
Pressure, Arch Otolaryng 31 391 (March) 1940 
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The pathologic observations explain to a certain extent the otologic 
observations, which are not uniform Some of these patients show a 
slight degree, others a high degree, of deafness , some show a normal, 
others a subnormal or even an absence, of labyrinthine excitability All 
depends on the degree of nerve destruction caused by the carcinoma 
cells In the presented case the labyrinthine excitability was normal 
on the right side and slightly diminished on the left side Correspond- 
ingly, the branches of the vestibular nerve showed only slight destruc- 
tion The hearing was markedly diminished, but the acuity of hearing 
varied This was noticed by the patient as well as by me It is likely 
that the oscillations of the acuit}' of hearing were caused by the stag- 
nation hydrops of the internal eai, the degree of which is proportional 
to the pressure exercised by the carcinoma ctells on the veins of the 
internal ear Since this pressure varies according to the amount of 
accumulated carcinoma cells, the stagnation hydrops likewise must show 
fluctuation of its intensity In fact, in some cases of carcinomatosis of 
the meninges no stagnation hydrops was observed, although carcinoma 
cells had invaded the internal meatus It is possible that the fluctuations 
of the intensity of the stagnation hydrops correspond wuth the fluctua- 
tions of the acuity of hearing in the piesented case 

2099 Lexington Avenue 



SQUAMOSITIS, MASTOIDITIS AND SQUAMOMASTOIDITIS 


DOMINICK A DeLISA, MD 
SCHENECTADY, N Y 

K ORNER 1 published his report on “the septum petrosquamosum 
and its clinical significance” in 1927 Wolff 2 had previously- 
called it the “septum mastoideum,” and others, 3 including Korner, 
had described it earlier without naming it It is now commonly called 
Korner’s septum Korner demonstrated the existence of twm pneumatic 
cell systems of the mastoid process, separated by the petrosquamous 
septum Their only intercommunication is via the antrum tympamcum, 
into which each cell system leads The petrosquamous septum is formed 
in childhood by the fusion of the apposing cortical surfaces of the 
mastoid portions of the pars petrosa and of the pars squamosa m 
the formation of the mastoid process Korner pointed out that either 
or both bones, with their contained independent cell systems, can 
be diseased in clinical mastoiditis In the American literature the 
essential points made by Korner are contained m Batson’s * excellent 
monograph on the surgical anatomy of the temporal bone 

• STATEMENT OF PURPOSE 

The current nomenclature, methods of clinical and roentgenologic 
diagnosis and surgical treatment of mastoid disease have been little 
changed by Korner’s observations The clinical signs and roentgen 
findings depend on whether one or the other or both cell systems 

Read before the Philadelphia Laryngological Society, April 6, 1948 
1 Korner, O Die Grenzen zwischen den pneumatischen Zellensystemen des 
Antrum petrosum und des Antrum squamosum beim Erwachsenen, Ztschr f Hals-, 
Nasen- u Ohrenh 5 42S, 1923 , Das Septum petro-squamosum (mastoideum) und 
seine klimsche Bedeutung, ibid 17 137, 1927 

2 Wolff, H I Die klimsche Bedeutung des Septum mastoideum und der 
durch dasselbe getrennten Cellulae squamosae und petrosae des Warzenfortsatzes, 
Acta oto-laryng 9 254, 1926 

3 Bruhl, G Schlafenbem mit Dehiscenz des Proc mastoideus, des Sulcus 
sigmoideus und einem Bulbus superior, Monatschr f Ohrenh 46 275, 1912 Frey, 
H Em Beitrag zur Anatomie des Schlafenbeines, Arch f Ohrenh 68 44, 1906 
Kirchner, W Ueber das Vorkommen der Fissura mastoidea squamosa und 
deren praktische Bedeutung, ibid 14 190, 187 

4 Batson, O V Surgical Anatomy of the Temporal Bone, in Nelson’s Loose- 
Leaf Surgery of the Ear, New York, Thos Nelson & Sons, 1947, p 127 
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Fig 2 (same specimen as m fig 1) — The pars squamosa and the pars petrosa 
have been disarticulated, and the pars squamosa laid back to the right, to reveal 
its medial surface A, the petrosal portion of the petrosquamous septum, B, the 
squamosal portion of the petrosquamous septum, C, the petrosal antrum, D, the 
squamosal antrum, E, the posterior-superior border of the tympanic plate, F and 
1 ’ ar ticulatmg edges of the pars petrosa and the pars squamosa within the bony 
ex ernal auditory meatus, which are not covered over by the tympanic plate 
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are diseased The purpose of this paper is to present the clinical 
differentiation of these three possibilities This is believed to be m 
order, since the existing practice of including them all under the 
term “mastoiditis” is paradoxic and may result in errors of diagnosis 
and treatment 

Disease of the pars squamosa lies largely outside the mastoid 
process It presents a clinical picture and roentgen findings markedly 
different from disease of the mastoid process, and it requires special 
adaptations of the conventional surgical approach It is not mastoiditis 



Fig 3 — Right temporal bone The exenterated cellular area extends well above 
the linea temporalis and anterior to the external auditory meatus The superior 
wall of the external auditory meatus has been removed The region between the 
superior canal wall and the floor of the middle cranial fossa was highly pneumatic 
This specimen illustrates pneumatization of the pars squamosa extending beyond 
the confines of the mastoid process, which is limited above by the linea temporalis 
and anteriorly by the posterior wall of the external auditory meatus (Specimen 
prepared by the author ) 

but squamositis Disease of the pneumatic cells of the temporal bone, 
exclusive of the petrous pyramid, may be classified as follows (1) 
mastoiditis — disease of the petromastoid cell system and mastoid base 
of the petrous bone, (2) squamositis — disease of the squamosal cell 
system and squamous bone, (3) squamomastoiditis — disease of both 
cell systems and both bones 
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CLINICAL SIGNS 

In mastoiditis the cardinal points of tenderness are over the antrum 
tympamcum, the mastoid tip and the emissary vein In squamositis 
tenderness is found in the supra-auncular region Loss of motility 
of the skm due to slight edema is postauncular m mastoiditis , in 
squamositis it is supra-auricular or preauricular Obliteration of creases 
of the skm is postauncular in mastoiditis, in squamositis it is supra- 
auricular In mastoiditis displacement of the auricle is away from the 
head and forward, in squamositis it is away from the head and 
downward 

A small furuncle-like lesion with a draining apex m the posterior- 
superior wall of the external auditory canal, close to the drumhead, is 
an occasional finding in squamositis The anatomic basis of this lesion 
is the subcutaneous situation at this point of the innermost portion of 
the petrosquamous suture The meatal part of this suture is closed 
by the tympanic plate of bone except immediately external to the 
drumhead The furuncle-like lesion results when the suppurative 
process extends through this® portion of the suture This lesion is 
frequently considered a local cutaneous lesion, and the adjacent patho- 
logic change in the bone is overlooked Sagging of the posterior- 
superior canal wall is present when perforation of the skin does not 
occur 

Squamomastoiditis produces any combination of the aforementioned 
clinical signs 

ROENTGEN FINDINGS 

Radiologists are almost universally unaware of the important obsei- 
vations made by Korner and others Roentgen changes due to involve- 
ment of the squamosal cells without disease of the petromastoid cell 
system are seldom correctly interpreted The lateromedial depth of the 
cellular extensions between the outer and inner tables of the pars 
squamosa is but a small fraction of the depth of the cellular area m 
the mastoid process The change in radiolucency caused by suppuration 
m cells above the lmea temporalis is correspondingly less and is easily 
overlooked Definite evidence of squamositis is often reported simply 
as clouding of the region of the antrum 

SURGICAL CONSIDERATIONS 

The accepted technics of simple and radical mastoidectomy do not ’ 
remove diseased bone in the well pneumatized pars squamosa After 
the mastoid cavity has been exenterated, temporal bones of this type 
require removal of the outer table of the pars squamosa above the 
lmea temporalis and in an anterior direction to the limits of cellular 
extension If the original incision is postauncular, it must be prolonged 
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upward and forward, in many cases beyond the anterior attachment 
of the auricle The bony superior canal wall is frequently several 
millimeters from the floor of the middle cranial fossa, and the interven- 
ing region may be occupied by diseased cells In this region adequate 
exenteration necessitates that the skm of the external auditory meatus 
be retracted downward and the bony superior canal wall removed m 
order to afford access If preservation of the ossicular chain of the 
middle ear is intended, the innermost portion of the scutum of Leidy 
with its attached membrana tympam is left intact However, the lateral 
wall of the epitympanum should be removed This can be accomplished 
without dislodging the ossicles When the pars squamosa, as well as 
the mastoid process, is exposed, the procedure is correctly called 
squamomastoidectomy In mastoidectomy performed in the presence of 



Fig 4 — Roentgenograms of the mastoid processes The left (in the right circle) 
is normal The right demonstrates clouding and destruction of cells of the pars 
squamosa The cells of the mastoid portion of the pars petrosa are slightly clouded 
but otherwise normal The pathologic condition cannot be called mastoiditis, since 
the mastoid process is practically normal The pathologic involvement is in the 
pars squamosa and can properly be termed squamositis 

squamositis, neglect of the pars squamosa can lead to continued aural 
discharge and even petrositis or intracranial complications In only 
a small percentage of cases do the anatomic limits of the mastoid process 
represent the limits of pneutnatization and disease Therefore squamo- 
mastoidectomy is the indicated conservative operation in most cases of 
, so-called mastoiditis 


SUMMARY 

The primary purpose of this paper is to emphasize the existence 
and significance of the clinical entity squamositis Because of the peculiar 
anatomy and a failure to recognize changes in the roentgen films, disease 
of the pars squamosa is frequently overlooked 
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Disease of the temporal bone, hitherto loosely designated as mastoid- 
itis, has been analyzed and divided into the following three clinical 
entities (1) squamomastoiditis (the commonest clinical form), which 
is disease of the pneumatic cells of both the petromastojd and the 
squamous bone, (2) mastoiditis, disease of the cells of the petromastoid 
bone alone, (3) squamositis, disease of the cells of the pars squamosa 
alone 

An anatomic explanation is given for the clinical phenomenon 
of sagging of the posterior-superior wall of the external auditory meatus 
and for a furuncle-like lesion m that region 

A fourth point of tenderness has been described — in the supra- 
auricular region 

Since the air cell complex of the pars squamosa is largely outside the 
mastoid process, the complete surgical exposure should be squamo- 
mastoidectomy rather than the conventional mastoidectomy alone 

Dr W F Whelan permitted me to study the bipartite temporal bone in his 
collection Dr O V Batson made many helpful suggestions with respect to the 
preparation of this paper 

713 Union Street 



Case Reports 


EPISTAXIS 

Report of o Cose of Ligation of the External Carotid and Anterior Ethmoid Arteries 

G S F1TZ-HUGH, MD 
AND 

J C RISHER, M D 

Senior Resident, Department of Otolaryngology, University of Virginia Hospital 
CHARLOTTESVILLE, VA 

I N THE past ten years many patients with epistaxis secondary to 
various conditions have been treated m the depaitment of otolarjn- 
gology at the University of Virginia Hospital The external carotid and 
anterioi ethmoid artei les have been ligated in individual patients, but not 
until this incident had both been ligated in the same patient to control 
nasal hemorrhage 

According to Schaeffer , 1 the main intianasal blood supply is from 
the sphenopalatine aitery The ethmoid and palatine artei les, in 
addition, contribute to the vascularization of the nose to a lesser degree 
From these facts, it is leasonable to assume that m the majority of 
cases seveie epistaxis would be controlled by ligation of the external 
caiotid artery 

The case which we report is that of a patient suffering from severe 
epistaxis, with hypertension and artei losclerosis being the causative 
factors The external carotid artery was first ligated after the usual 
local measures were of no avail, and with no success Hemorrhage was 
then completely controlled with the additional ligation of the anterior 
ethmoid artery 

REPORT Or CASE 

W S B , a 67 year old white man with hypertension and arteriosclerosis, had 
suffered no hemorrhage until the night of April 13, 1948 He was awakened by 
profuse epistaxis, which persisted and required admission to the local hospital 
There his nose was packed, and he was given a blood transfusion The hemorrhage 
persisted with great severity at intervals, so that on April 16 he was transferred 
to the University of Virginia Hospital 

On admission the patient exhibited the signs and symptoms of loss of blood, 
the blood pressure was 110 systolic and 60 diastolic (previously it had been 200 
plus systolic and 100 plus diastolic), the red blood cell count was 2,760,000, the 
hemoglobin content was 7 Gm per hundred cubic centimeters, and the sensonum 
was cloudy The nasopharynx and nasal cavities contained the limit of gauze 
and cotton packing There was still slight but steady bleeding into the pharynx 
Any effort to remove the packing to examine the nose resulted m massive 
hemorrhage, accompanied by early signs of shock Before leaving the admission 
room, it was necessary to give the patient 3 units (each 500 cc ) of blood 

1 Schaeffer, J P The Nose and Olfactory Organ, P Blakiston’s Son & Co , 
Philadelphia, 1920 pp 275-278 
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From April 16 to April 19 the hemorrhage persisted m spite of all efforts to 
control it At no time could the exact site of bleeding be determined except that 
the blood was from the left side Reasoning that such profuse bleeding could 
have its origin only from the sphenopalatine artery, we ligated the external 
carotid artery on the afternoon of April 19 Following this procedure, there was 
still slight bleeding However, on April 22 all packs were removed Within 
twelve hours hemorrhage occurred as before The anterior and postnasal packs 
were reinserted Blood transfusions were again necessary and were given As 
the bleeding persisted and the situation remained critical, on Sunday afternoon, 
April 25, the anterior ethmoid artery was ligated Following this procedure, active 
bleeding ceased, and all packs were removed on April 28 Progress thereafter 
was satisfactory, and the patient was discharged from the hospital on May 6 

At the time of writing, the patient has been under observation as an outpatient 
for six months, and there has been no epistaxis The trauma to the mucous 
membrane of the nose from the packing has subsided Roentgenologic examinations 
of the sinuses have shown that previous haziness m the left antrum has cleared 
The patient was given a total of 5,750 cc of whole citrated blood, vitamin B 
complex, 2 ascorbic acid and vitamin K m large quantities and calcium intravenously 
Oxidized cellulose gauze and plain cotton were used as nasal packs The coagula- 
tion and bleeding times, the prothrombin le\el, the smears and the differential 
counts were within the limits of normal 

COMMENT 

On many occasions in the procedure for external exenteration of the 
ethmoid cells we have ligated the anterior ethmoid artery on the orbital 
side just as it enters the roof of the nasal cavity We have never been 
impressed with the size of this vessel or the volume of blood carried by it 
In this particular case, the vessel was not unusual, but apparently it 
must have been the main source of the severe epistaxis 

104 East Market Street (P O Box 98) 

2 Betahn-Lilly was used, containing 10 mg thiamine hydrochloride, 4 mg 
riboflavin, 150 mg nicotinamide, 5 mg pantothenic acid (as calcium pantothenate) 
and 10 mg pyndoxme hydrochloride 
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Ear 

The Present Status of Surgery of the Ear L Garcia Ibanez, Rev espan 

de oto-neuro-oftal , (September-October) 1947 

Garcia Ibanez toured various medical centers m the United States and 
reported his observations on the present day status of surgical treatment for 
deafness Following are his conclusions Otosclerosis is a bony dystrophy of 
the labyrinthine capsule which when it involves the circumference of the oval 
window produces a bony ankylosis of the stapes, resulting in a conductive type 
of deafness Because of its progressive nature and unknown cause, there has 
not been any satisfactory medical treatment Fenestration of the labyrinth 
with a modern perfected technic is the only treatment which has given positive 
and permanent results in an increasing percentage of selected cases The ideal 
case for the fenestration operation is that of a young person with otosclerosis 
who has a normal tympanic membrane and clearcut signs of ankylosis of the 
stapes, whose audiogram shows a loss of air conduction of more than 30 
decibels or less than 70 decibels within a conversational range and in whom the 
bone conduction does not show a greater loss than 30 decibels m the same frequen- 
cies The nasal fossa should be normal and the eustachian tubes patent, and 
there should be no evidence of infection or allergy On the other hand, a num- 
ber of good results have been obtained m cases which deviate from the limits of 
the so-called ideal one Permanent results are attained m 60 per cent of the 
cases if the return of practically normal hearing is considered , if decided improve- 
ment in hearing is considered, the results may reach 89 per cent The vital 
risk is negligible Facial paralysis was found to occur once m 150 cases 
With the modern technic postoperative closure of the fenestration has been 
reduced to 5 per cent and traumatic serous labyrinthitis to 1 per cent This 
technic has exacting requirements (1) wide experience with the dry bone and 
the cadaver, (2) a perfect technic with the proper endaural surgery, the elec- 
tric drill and operation under magnification, (3) perfect surgical equipment, 
(4) a perfect surgical team in the operating room This type of operative pro- 
cedure is the most difficult of the specialty, yet it is the most revolutionary in 
the present century Persky, Philadelphia 

Larynx 

A Foreign Body Fatality Charles C Wolcott, New York State J Med 
48 309 (Feb 1) 1948 

Wolcott warns that to diagnose the presence of a foreign body is not always 
easy, even by means of roentgenograms Inflammation and infiltration may becloud 
the foreign body, so {hat the shadow remains undiagnosed A nonopaque object 
may disclose its presence by producing an obstructive emphysema if it prevents 
the escape of air on expiration, or an atelectasis if it prevents the by-passage of 
air on inspiration “It is imperative that roentgen examination be made at the 
beginning and end of respiration” If one detects a wheeze, best heard through 
an open mouth, the presence of a foreign body may be suspected, though it may 
produce no symptom 
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The author presents a case of an 11 month old boy who had swallowed an 
open safety pm, unknown to any one On the third day thereafter, emesis developed, 
followed by refusal of food and a moderate rise m temperature On the fourth 
day there were chills, emesis and fever, and the child’s condition was mistaken 
for pneumonia and congenital heart disease On admission to Grasslands Hospital, 
the patient was moribund, with a temperature of 103 4 F Roentgen examination 
showed a large open safety pm at the lower end of the esophagus, but by the 
time an esophagoscope was introduced it was no longer there The following day 
the child died Autopsy showed that the pin had lacerated the esophagus in two 
places and had passed through the mediastinum into the pericardial sac The 
pericardial cavity contained ISO cc of cloudy, gray fluid and many fibrin clots 
Cultures of the pericardial fluid and of the blood obtained post mortem showed 
the presence of Staphylococcus aureus The author emphasizes the importance 
of early roentgenographic study m all cases of obstruction of obscure cause 

Voorhees, New York 


Nose 

The Etiology, Treatment and Prevention of Chronic Sinus Infection 
S J Crowe and James E Lett, Ann Otol , Rhin & Laryng 57 364 
(June) 1948 

Pyogenic bacteria are present in the nasopharynx from infancy to old age 
Repeated infections with the virus of the common cold facilitate the distribution 
of bacteria m the nasopharynx and prepare the soil for widespread outbreaks 
of disease of the respiratory tract The cold virus enters the nose and is 
carried to the nasopharynx, where it lodges in the crypts and folds of the lym- 
phoid tissue, penetrates the lining epithelium, breaks down cell membranes and 
protective barriers and thus provides a portal of entry for the bacteria which 
are always present in this area A cellulitis develops, bacteria increase, the 
resulting edema causes obstruction of the nasal passages or eustachian tubes, 
and an acute sinusitis or otitis media ensues When a terminal bronchus is 
occluded by a similar process, it is reasonable to assume that a condition results 
there similar to that in the aforementioned structures In the ear and sinuses 
it is possible to establish drainage by surgical measures, and in the bronchus, 
by bronchoscopy and point suction If these measures are taken to insure drain- 
age in the course of the infection before extensive cellular destruction and 

granulations have formed, it is possible to prevent chronic infections of the ear 
and sinuses and it should be possible to prevent chronic suppurative bronchitis 
The lymphoid nodules were found in the nasopharynx, in and about the eustachian 
onfice, near the posterior ends of the middle turbinate bodies and on the posterior 
and lateral surface of the Vomer These nodules have crypts, and, though 

the size of the nodules is not important, the location is Adequate irradiation 

"ill shrink the nodules and flatten and obliterate the crypts so that no favor- 

able places remain m which the virus can lodge long enough for it to enter 
cells 

The mucosa of the ears and nasal sinuses has a remarkable ability to recover 
I'om a single or an occasional infection, but if infections are often repeated 
* ey become chronic, necessitating radical operative procedures The only known 
Preventing this is to examine the nasal passages and nasopharynx after 
an acute infection has subsided, and, if hyperplastic or chronically inflamed 
. mp ioid nodules are found, to use surgical measures or irradiation or both 
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The discussion on treatment of acute sinusitis is limited to the frontal sinus 
A series of patients admitted to the hospital with acute symptoms were given 
penicillin intramuscularly and, if pain was severe, were promptly operated on 
If pain was less severe, they were given both penicillin and sulfamerazine 
U S P , and heat and vasoconstrictors were used locally For 16 of 104 
patients, the conservative treatment was sufficient , in the others, a inch 
(1 27 cm ) incision was made through the unshaven eyebrow, just above the 
inner canthus of the eye, down to the bone An opening l /& inch (3 mm ) m 
diameter was then made into the sinus with a perforator and a burr, care was 
taken not to traumatize with retractors or clamps The contents of the sinus 
were carefully aspirated after incision of the mucosa, which usually bulges into 
the wound Care was taken not to injure further the tissues, and no effort 
was made to probe the nasofrontal duct The cavity was filled with penicillin 
(1,000 units to the cubic centimeter of saline solution) or with tyrothricm suspen- 
sion (1 cc of the stock solution in 25 cc of distilled water) A soft rubber 
tube was inserted for twenty-four hours, after which the sinus was gently 
irrigated with warm saline solution once a day The margins of the wound 
were painted with phenol to prevent too early closing The authors have had 
no cases of complicating osteomyelitis or cellulitis during the several years that 
they have used this method 

M V Miller, Philadelphia 


Streptomycin Used Locally in the Care of Chronic Suppurative Maxil- 
lary Sinusitis Report of a Case Nathan L Fineberg, Laryngoscope 
58 545 (June) 1948 


The author discusses a maxillary sinus which had been badly infected for 
ten months The culture showed gram-negative bacilli, irrigation with peni- 
cillin was not successful, but instillations of streptomycin every twenty-four 
hours cured the condition m three days Infection with gram-positive organ- 
ism followed, this was relieved by instillations of penicillin Fineberg empha- 
sizes the importance of this therapy and believes that it may often obviate the 
necessity of a Caldwell-Luc operation Hitschler, Philadelphia 


Nasal Sinus Drainage Further Bernoulli Experiments Z W ill iam 
Colson, Laryngoscope 58 642 (July) 1948 

The application of the Bernoulli principle to nasal physiology is a compara- 
tively new and important one The author presents further reasons to confirm 
this principle and additional experiments to illustrate it Colson’s previous pub- 
lications have more information on this subject 

Hitschler, Philadelphia 

Miscellaneous 

Primary Streptococcus Viridans Meningitis Stanley A Kornblum, Charles 
Zale and Irving W Robinson, New York State J Med 47 1387 (June 15) 
1947 

A 16 month old white boy entered the pediatric service of Mornsama City 
Hospital, New York, on February 28, and died on April 6, 1946 Fourteen days 
before admission the child had a running nose, which cleared spontaneously 
Repeated cultures of the blood, urine, stool and material from the throat were all 
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stenle No organisms were present in the spinal fluid Blood chemical studies 
were all normal Streptococcus vindans was recovered from the meninges at 
autopsy Cultures and smears of the spinal fluid yielded no organisms, the 
temporal bones revealed no gross evidence of infection A greenish exudate 
covered the base of the brain so completely that none of the cranial nerve origins 
or arteries could be seen without dissection The exudate extended from the 
optic chiasm to the medulla and had grown over the roof of the fourth ventricle 
and the inferior surface of the cerebellar lobes Both lungs showed terminal 
bronchopneumonia The authors, in summary, state that this case was one of 
primary Streptococcus vindans meningitis which followed an infection of the 
upper respiratory tract Details concerning the agents used were not given 
Clinically, it resembled tuberculous meningitis because of its chromcity, the failure 
to isolate any organism, equivocal findings in the spinal fluid and lack of response 
to chemotherapy Voorhees, New York 

The Present Status of Streptomycin John Winslow Hirshfield and 
Charles W Buggs, New York State J Med 47 1276 (June 1) 1947 

Working in the laboratories and clinics at Cornell and Wayne universities, 
at Ithaca, N Y, and Detroit, respectively, the authors appraise streptomycin, 
introduced by Schatz, Bugie and Waksman m January 1944 The name was taken 
from the generic name of the organism that produces it, Streptomyces gnseus, 
a soil actinomycete, which possesses a powerful antibiotic action to gram-nega- 
tive and gram-positive organisms and is equally effective against Mycobacterium 
tuberculosis, in vivo and in vitro Studies of its absorption, distribution and 
excretion in man after oral and parenteral administration have helped to establish 
dosage schedules and to prove that it is relatively nontoxic However, bacteria have 
been able to develop resistance to streptomycin very rapidly when exposed to sub- 
lethal concentrations, therefore, large initial doses must be employed The toxic 
effects of this drug are manifest in undesirable reactions of the skin and of the 
eighth cranial nerve 

Streptomycin has proved to be strikingly effective m the treatment of tularemia, 
many bacteremias due to gram-negative bacilli, infections of the urinary tract 
due to susceptible organisms, infections with Fnedlander’s bacillus and infections 
caused by Hemophilus influenzae Its place in the treatment of brucellosis, tuber- 
culosis (including the miliary type) and infections such as peritonitis and suppura- 
tive pulmonary disease has not been determined The authors cite seventy-nine 
references to articles already published Voorhees, New York 

Roie of Thephorin Pheninamine Tartrate in Allergic Disorders H Harold 
Gelfland, New York State J Med 48 1947 (Sept 1) 1948 

Gelfland states that some allergists still do not fully accept the histamine 
theory of allergy However, antihistamine drugs have given relief clinically 
npelennamme hydrochloride (pyribenzamine®) and diphenhydramine (benadryl®) 
cause many side reactions, but pheninamine tartrate (thephorin®) has fairly good 
tolerance The patient, instead of being drowsy, is wakeful at night, but 
us can be overcome by sedatives or soporifics An unselected group of 129 
Patients having various allergies was taken for a test of pheninamine tartrate 
c dosage was 50 to 100 mg , usually 75 mg Children received 5 to 40 
ms ^ le drug can be administered for several months without changes m the 
aractenstics of the blood Of 22 cases of bronchial asthma, improvement 
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was seen in 59 per cent , and of 64 cases of seasonal hay fever, benefit was recorded 
m 45 3 per cent Perennial rhinitis was partially relieved, but no relief was obtained 
in 5 cases of angioneurotic edema 

The author concludes that pheninamme tartrate has definite histarmne- 
antagomzing qualities — it is an advujant to other antiallergic therapy, does not 
cause drowsiness during the day and can be continued for months if neces- 
sary The effect lasts three hours, not longer Temporary relief is all that can be 
had from any of these “newer remedies ” Voorhees, New York 

Tuberculous Meningitis Complicated by Pregnancy E G Silverman and 
T M Feinblatt, New York State J Med 48 2280 (Oct 15) 1948 

The authors report that a search of the literature revealed no case of tuberculous 
meningitis treated by streptomycin with delivery of a healthy baby and subsequent 
recovery of the mother Sixty-five cases were reviewed, 36 of men and 29 of 
women The ages averaged a little over 26 and ranged from 14 months to 
67 years In 36 cases the spinal fluid revealed Bacillus tuberculosis, in 30 cases 
diagnosis was not immediately confirmed, but in 10 of these it was verified at 
autopsy In the remaining 20, the clinical diagnosis was presumptive Six patients 
were treated with streptomycin The patient reported on in the article is the only 
survivor The average period of survival was 66 8 days 

The otologist will be interested chiefly m the otologic examination Both 
auditory canals and ear drums were normal, with no tenderness in the mastoid bone 
In the Weber test hearing was lateralized to the left The Rmne test disclosed 
that air conduction was greater than bone conduction in both ears The Schwabach 
test showed that bone conduction was diminished about one half bilaterally The 
vestibular function showed no spontaneous nystagmus The caloric test with ice 
water, 40 cc in fifteen seconds, caused no response in either ear “The impression 
was of impaired hearing and vestibular function, central type, caused by basilar 
meningitis and streptomycin reaction ” The streptomycin levels ranged from a high 
of 31 to a low of 1 unit per cubic centimeter , the blood level ranged from a high 
of 16 to a low of 4 units per cubic centimeter On Aug 20, 1948, eight months 
after leaving the hospital, the patient and baby were alive and well A total of 
315 Gm of streptomycin was administered intramuscularly over one hundred and 
five days , a total of 15 4 Gm was given mtrathecally over seventy-two days 

, Voorhees, New York 

Sphenopalatine Ganglion Block for the Relief of Painful Vascular and 
Muscular Spasm with Special Reference to Lumbosacral Pain 
J Lewis Amster, New York State J Med 48 2475 (Nov 15) 1948 

Amster read this essay before the annual meeting of the Medical Society 
of the State of New York, on May 19, 1948 He says that when one speaks of 
the autonomic nervous system one often overlooks the four sympathetic cephalic 
ganglions, namely, the sphenopalatine, ciliary, otic and submaxillary Sluder 
was probably the first to call attention to the therapeutic value of anesthetizing 
the sphenopalatine ganglion for the relief of intractable pam, he reported 
"cures” so remarkable that many were incredulous Ruskm, Neuberger and 
others revived the procedure Amster reports 103 cases, with relief of pain 
in 90 per cent, some of them after only one “block” In the chronic cases with 
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sacroiliac distress, for example, several sittings were required In about 10 
per cent there was no relief, probably because of deep-seated organic trouble 
with irreversible pathologic changes 

Four figures are used to illustrate the anatomy and the method of application 
of tetracaine, monocaine, or a similar anesthetic Amster no longer uses cocaine 
A table of “conditions treated” covers such items as migrane, persistent hiccup, 
intercostal neuritis, dysmenorrhea and ureteral colic It was brought out in the 
discussion that the sympathetic nervous system is little understood from a medi- 
cal standpoint, although the anatomy seems well described in such texts as the 
twenty-fifth edition of Gray’s “Anatomy ” The functional relation to diseases 
in the broad sense is still in the guessing stage Here is a field for action 
where a young enthusiast may immortalize his name 

Voorhees, New York 

A Guide to the Use of Procaine Penicillin in Hospital Practice Gene H 
Stollerman, Edward H Roston and Beatrice Toharsky, New York State 
J Med 48 2501 (Nov 15) 1948 

Working at the Mount Sinai Hospital (New York), the authors have drawn 
interesting comparisons between penicillin G and the procaine salt of penicillin 
The former has been useful when given orally in pediatric practice, but its fate 
in the gastrointestinal tract is uncertain About five times as much is required 
when the drug is given orally as when administered parenterally Penicillin m oil 
and white wax U S P (Romansky formula), given in doses of 300,000 units intra- 
muscularly, holds a blood level for twelve hours The advantages are obvious 
Procaine penicillin G in oil gelled with aluminum monostearate may hold the blood 
level for ninety-six hours, or longer t It is assumed that the drug particles become 
water repellent These suspensions in oil are stable and do not require refrigera- 
tion But the syringe and needles must be made fat free after use by cleansing 
with detergents or fat solvents Certain principles are to be observed 1 The 
germs must be penicillin sensitive If not, 600,000 units must be given daily (twice 
the ordinary dose) If aluminum monostearate is used as a detergent to elimina- 
tion, spacing may be one day, or even several days, apart, the interval depending 
on factors present in a given case 2 Daily determinations of the blood level are no 
longer imperative, but identification of the bacterium and its sensitivity to whatever 
agent is employed is highly important One must know the enemy > 3 The stock 
bottle must be shaken thoroughly A 20 gage needle is inserted into the bottle, 
fluid is withdrawn, and the site is chosen The needle is inserted into the muscle 
(buttocks), care being taken to avoid blood vessels (embolism) and to get deep 
below the fat The plunger must be pressed promptly, or the needle will clog 
(Cleansing of the hypodermic outfit after use has already been mentioned ) 
4 Therapeutic response must be the chief guide to further administration, size of 
dose and interval of injections 5 Single dose therapy has been tried, but relapses 
ha\e been noted 6 Syphilis and gonorrhea yield to the procaine penicillin, but 
treatment of the former is still sub judice with respect to dosage and length of 
treatment required Ten days has been regarded sufficient for syphilis, 300,000 
units being administered daily or on alternate days, as seems necessary As for 
gonorrhea, ‘a single injection of 300,000 units of procaine penicillin with or without 
3 uminum monostearate should be adequate for the cure of gonorrhea” 1 7 Sub- 
ncute bacterial endocarditis can be treated with 600,000 units given once a day for 
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six to eight weeks, but the duration of treatment cannot be shortened by increasing 
the dose Streptococcus viridans, when found, may prove resistant over a period 
of weeks 8 Prophylaxis before, during or after surgical procedures calls for 
administration of 300,000 units daily, according to conditions (Tonsillectomies and 
dental extractions are mentioned ) 9 Crystalline penicillin G now has relatively 

few indications as against procaine penicillin The latter seems to have no cumula- 
tive or disturbing effects, the only possible toxicity might come from too much 
procaine being released Moreover, procaine may limit the action of the sulfon- 
amide compounds , therefore, crystalline penicillin is to be preferred when one 
proposes to use the sulfonamide drugs synchronously Crystalline penicillin is 
required for topical applications It is also the agent to be combined with aerosol 
preparations for use in the antrum or the buccal cavity 

The article is an excellent one and deserves wide reading 

Voorhees, New York 

Hadrolvzed Oral Hay Fever Antigens Henry M Feinblatt and Edgar A 
Ferguson Jr, New York State J Med 48 2720 (Dec 15) 1948 

Oral treatment of hay fever with pollen extracts dates from 1922 Hitherto, 
gastrointestinal reactions have made it unfavorable, but with a process of pollen 
hydrolysis, this objection disappears The authors give the formula for mixing 
these hydrolyzed pollens found effective m most cases Tablets were made con- 
taining 10 mg each, plus ordinary excipients, one 10 mg such tablet may be taken 
as a test dose If no untoward symptoms develop, the dose may be increased daily 
by 1 tablet until a maximum of 10 per day are taken The usual dose is 2 tablets 
three times a day The authors discuss the chemistry of allergens and include 
a table showing examples of hydrolysis The purpose of the clinical series was to 
determine the therapeutic effectiveness of tablets of hydrolyzed mixed ragweed 
and common pollen and the incidence of gastrointestinal irritation and untoward 
reactions of an allergic nature caused by this medication The groups consisted of 
unselected subjects ranging m age from 7 to 59 The chromcity of allergic rhinitis 
was evident in the average duration of the complaint, which was nine and three- 
tenths years In summary, the index of benefit was 78 per cent for oral antigen 
therapy, but only 44 per cent for injectable antigen therapy The percentage 
decrease in days lost from work was 78 per cent with oral antigen therapy and 
25 per cent with the injectable antigen No instance of gastrointestinal irritation 
was found with oral administration of antigen These percentages were based on a 
series of 35 subjects observed over an average of five years 

Voorhees, New York 
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Plastic Surgery of the Nose By Albert P Seltzer, M D , M Sc (Med ), Sc D , 
Associate in Otolaryngology, Graduate School of Medicine, University of 
Pennsylvania Price, $12 Pp 30S, with 221 illustrations, including 7 plates 
in color Philadelphia J B Lippincott Company, 1949 

The history of plastic surgery is well set forth in the first chapters of this 
volume, and the antiquity of this field is revealed m the discussion of the amazing 
work of the ancients, who labored without any “tools of the trade,” of which 
anesthetics may especially be noted In general, the principles of this art have 
been well set since the turn of the twentieth century, and they do not vary 
notably Every operator has certain favorite methods, but these are subordinate 
to well established technics The most illuminating chapter in this book is the 
nineteenth, which deals with “The Unsuccessful Operation — Its Causes and 
Prevention” Common surgical errors result from the doing of too much or too 
little, a failing of essentially all human beings, and not of surgeons alone The 
author allows for this, and concludes that “ the most important factors for 
success are observation and experience ” 

Phylogenesis of the Ear By Louis Guggenheim, M D Price, $12 50 Pp 266 
Hollywood, Calif Murray & Gee, Inc , 1949 

This book is an erudite and academic classic It gives tremendous detail on 
the history and growth of the structure of the ear throughout the animal scale 
Going back three or four hundred million years to examine the hearing apparatus 
m fossil layers, as the author does, is starting a priori, to be sure The many beau- 
tiful illustrations, with their carefully written captions, make this book a veritable 
storehouse for anyone interested m comparative anatomy It was interesting to 
learn that the cochlea of the cat and dog has three turns and that these animals 
hear much better than man, but why should the cochlea in the lowly pig have 
four turns ? 

This volume is indeed worth while reading for all otolaryngologists, and should 
be compulsory reading for the graduate student in this specialty 


573 



Directory of Otolaryngologic Societies * 


INTERNATIONAL 

Fourth International Congress or Otolaryngology 
President Dr V E Negus, London, England 

General Secretaries Dr F C W Capps and Dr W A Mill, 45 Lincoln’s Inn 
Fields, London, W C 2 
Place London Time July 18-23, 1949 

Second Pan-American Congress of Oto-Rhino-Laryngology 
AND BRONCHOESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th St , Philadelphia 3 
Place Montevideo Time January 1950 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 
Chairman Henry B Orton, 224 Dela\an Ave, Newark, N J 
Secretary Dr J Milton Robb, 1553 Woodward Ave, Detroit, Mich 
Place Atlantic City, N J Time June 6-10, 1949 

American Academy of Ophthalmology and Otolaryngology 
President Dr Conrad Berens, 35 E 70th St , New York 
President-Elect Dr J Mackenzie Brown, 1136 W 6th St, Los Angeles 14 
Executive Secretary-Treasurer Dr William L Benedict, 100-lst Ave Bldg , 
Rochester, Minn 

American Broncho-Esophagological Association 
President Dr Paul Holinger, 700 N Michigan Ave , Chicago 1 1 
Secretary Dr Edwin N Broyles, 1100 N Charles St, Baltimore 
American Laryngological Association 
President Dr Frederick T Hill, 177 Main St, Waterville, Maine 
Secretary Dr Louis H Clerf, 1530 Locust St , Philadelphia 2 
Place Biltmore Hotel, New York Time May 16-17, 1949 

American Laryngological, Rhinological and Otological Society, Inc 
President* Dr John J Shea, 1018 Madison Ave, Memphis, Tenn 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester 7, N Y 
SECTIONS 

Eastern — Chairman Dr Harold G Tobey, 403 Commonwealth Ave, Boston 
Southern — Chairman Dr Watt W Eagle, Duke University, Durham, N C 
Middle — Chairman Dr Dean M Lierle, University Hospital, Iowa City 
Western — Chairman Dr Leland G Hunnicutt, 98 N Madison Ave, Pasadena, 
Calif 

American Otological Society 
President Dr Marvin F Jones, 121 E 60th St, New York 
Secretary Dr Gordon D Hoople, Medical Arts Bldg, Syracuse 3, N Y 
Place Biltmore Hotel, New York Time May 18-19, 1949 

American Otorhinologic Society for the Advancement of Plastic 
and Reconstructive Surgery, Inc 
President Dr Samuel F Kelley, 47 E 61st St, New York 21 
Secretary Dr Norman N Smith, 291 Whitney Ave, New Haven 11, Conn 

American Society of Ophthalmologic and Otolaryngologic Allergy 
President Dr Rea E Ashley, 384 Post St, San Francisco 
Secretary-Treasurer Dr Joseph Hampsey, 806 May Bldg, Pittsburgh 22 


* Secretaries of societies are requested to furnish the information necessary to 
keep this list up to date 
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ROLE OF ALLERGY IN THE EPIDEMIOLOGY OF 
THE COMMON COLD 

NOAH FOX, MD 

AND 

GEORGE LIVINGSTON, MD 
CHICAGO 

ALTHOUGH the virus is generally accepted as the causative 
■LA organism of the common cold, much obscurity exists concerning 
the role of contributory factors, such as exposure to cold, fatigue 
and debility These elements of one’s environment have been much 
discussed m the literature, so that only a brief resume will be necessary 
here The purpose of this paper, however, is to suggest another factor, 
allergy, which will be discussed in relation to factors already known 

THE CASE OF EXPOSURE TO COLD 

Since time immemorial, chilling has been considered a factor in 
the pathogenesis of the common cold The Germans express this 
thought in the term Erkaltung Certain investigators 1 had noted 
changes in the nasal mucosa of persons exposed to heat and cold, but 
none of these investigators produced laboratory evidence of these changes 
until Mudd and his associates 2 published their work They then 
showed that cutaneous chilling causes a reflex sympathetic motor stimu- 
lation, resulting in depression of the temperature of the nasal mucosal 
surface through vasoconstriction and diminution of blood supply They 
also recorded a number of colds and sore throats occurring- among the 
subjects of the experiment Ralston and Kerr 3 were unable to find 
any systemic differences between normal and hypersensitive patients 
as regards changes in nasal temperature in response to cold or hot 

From the Department of Otology, Rhinology and Laryngology, University of 
Illinois College of Medicine 

1 Hill, L , and Muecke, F F Colds in the Head and the Influence of Warm 
Confined Atmospheres on the Mucous Membranes of the Nose and Throat, Lancet 
1 1291, 1943 Schade, H Untersuchungen in der Erkaltungsfrage, Munchen 
n,ed Wchnschr 66 1021, 1919, 67 449, 1920 

2 Mudd, S , Grant, S B, and Goldman, A Reactions of the Nasal Canty 
■|nd Postnasal Space to Chilling of the Bodv Surface I Vasomotor Reactions, 
J Exper Med 34 11, 1921 

^ Ralston, H J , and Kerr, W J Vascular Responses of the Nasal Mucosa 
0 hermal Stimuli, mth Some Observations on Skin Temperature, Am J Phvsiol 
144 305, 1945 
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stimuli, though Spiesman 4 reported that the very frequently infectious 
head cold presents a much delayed reaction to a cold stimulus This 
and subsequent investigations of a similar character 5 6 comprise the 
experimental evidence that chilling plays a part in the genesis of the 
common cold The mechanism thought *to be involved is an altering 
of the local resistance by this chilling which allows the virus to 
multiply However, no experimental evidence exists at this time to 
warrant the assumption that faulty function of the heat-regulating center 
of the body is responsible for susceptibility to infection of the upper 
respiratory tract In no case in which investigators have succeeded m 
transferiing the common cold to other persons or animals 0 has a chilling 
mechanism been involved, and, as a matter of fact, Powell and asso- 
ciates 6b ’ c purposely carried out most of their experiments during the 
summer months 

Numerous studies have been made both m large population centers 
and m isolated communities to determine the relationship of weather and 
exposure to the common cold 7 Except for some differences in the 
secondary invaders there is a close similarity of cases of the disease, 
whether it occurs in Greenland, Spitzbergen, Labrador, Alabama or 
in the Virgin Islands Characteristically, all investigators reported 
similar observations, namely, complete freedom from colds, irrespective 
of the season, until some person made contact with the outside world 
and returned to the community with a cold 7b> c Characteristic, also, 
was the observation that once a cold occurred in these isolated com- 
munities which are normally free from colds, almost every person in 
the community acquired a cold, irrespective of the time of the year, 

4 Spiesman, I G An Experimental and Clinical Study of the Common Cold, 
Ann Otol , Rhin & Laryng 50 204, 1941 

5 Spiesman, I G, and Arnold, L Host Susceptibility to Common Colds, 
Am J Digest Dis 4 438, 1937 Ralston and Kerr 3 

6 (a) Kruse, W Die Erreger von Husten und Schnupfen, Munchen med 

Wchnschr 61 1547, 1914 ( b ) Powell, H M, and Clowes, G H A Cultivation 
of the Virus of Common Cold and Its Inoculation in Human Subjects, Proc Soc 
Exper Biol & Med 29 332, 1931 (c) Dochez, A R , Sbibley, G S , and 

Mills, K C Studies in Common Cold IV Experimental Transmission of 
Common Cold to Anthropoid Apes and Human Beings by Means of a Filtrable 
Agent, J Exper Med 52 701, 1930 (</) Powell, H M , Sparks, A L , and 
Clowes, G H A Further Inoculation-Experiments with the Common Cold Virus, 

J Immunol , 38 309, 1940 

7 (a) Heinbecker, P , and Irvine-Jones, ELM Susceptibility of Eskimos 

to the Common Cold and Study of Their Natural Immunity to Diphtheria, Scarlet 
Fever and Bacterial Filtrates, J Immunol 15 395, 1928 ( b ) Paul, J H , and 

Freese, H L Epidemiological and Bacteriological Study of the “Common Cold” 
in an Isolated Arctic Community (Spitzbergen), Am J Hyg 17 517, 1933 
(c) Burky, E L, and Smillie, W G Nasopharyngeal Flora m Health and 
During Respiratory Disease in Isolated Communities in Alabama and Labrador 
J Exper Med 50 643, 1929 
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indicating almost a total lack of immunity, as one would expect under 
such circumstances Yet it must be remembered that as fishermen 
these people are constantly exposed to cold and wet weather and are 
frequently immersed in cold water accidentally without suffering from 
colds 

Hill 8 stated * 

In spite of popular opinion to the contrary it is clear that exposure even 
to extremes of cold, by itself, does not occasion “colds” or pneumonia Shipwrecked 
folk, exposed almost to that point of chilling which stops the vital functions, do 
not suffer from coryza or pneumonia, neither do the troops exposed to the severest 
hardships in the trenches 

Smillie 9 concluded from his studies of colds m Alabama, Labrador 
and the V lrgm Islands that m every instance epidemics of colds followed 
a drop m atmospheric temperature He found mild colds in the 
tropics, where the weather is mild, and severe colds m the temperate 
zone, where the drop in temperature may be severe 

Brown and associates, 10 m a report of their analysis of the day 
to day changes in the incidence of the common cold in a group of 
600 college girls during the year 1942-1943, concluded that heavy 
rainfall accompanied by dropping temperature definitely increased the 
incidence of colds m the college population These investigators found 
that a group representing 23 per cent of the students had 45 per cent 
of the total number of colds They appraised the students by means 
of a modified Flack test but were unable to find any uniform deterio- 
ration in fitness during the progress of the year to account for increased 
susceptibility to colds 

Sargent, 11 m observing the incidence of colds at Phillips Exeter 
Academy, noted that the passage of a cold front brought on within 
two to three days a rise m incidence of the common cold extending 
over the period of dropping temperature 

Duffield 12 reported a definite increase m the number of colds 
following the passage of a cold front, especially when this was associated 
with precipitation 


8 Hill, L The Science of Ventilation and Open Air Treatment, Medical 
Research Council, Special Report Series, no 52, London, His Majesty’s Stationery 
Office, 1919, pt 1, p 141 

9 Smillie, W G Observations on the Epidemiology of the Common Cold, 
New England J Med 223 631, 1940 

10 Brown, W B , Mahoney, F , Niednnghaus, A , and Locke, A Weather 
snd Susceptibility in Relation to the Spread of Common Cold Effect of Ascorbic 

Cl d, in Massive Dosage, on Duration, J Immunol 50 161, 1945 
45 29 ^947 Cnt ’ ^ Stability of Resistance to the Common Cold, Am J Hyg 

12 Duffield, T J The Weather and the Common Cold, Am J Pub Health 
*9 1, 1929 
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Frost and Gover 13 reported on the incidence of colds from a 
large group of university students and families throughout the country 
In spite of the wide dispersion of areas, there was a striking time 
correspondence in the cold epidemics of the years 1923 to 1926 and 
a uniformity of attack rate, indicating that climate is not an important 
epidemiologic factor 

THE CASE OF FATIGUE AND DEBILITY 

Locke 14 worked out an exercise technic imposing a stress w hich 
would just reach a severe overload when responded to at the maximal 
possible rate He measured the rate of oxygen use during the final 
minute of measured effort which he considered as within the range 
of crest load for the normal person and overload for the undernormal 
person Persons with heart disease or with any disease of the respir- 
atory tract were rejected The subjects were all school children 
Locke expressed the belief that the efficiency of resistance is deter- 
mined by the response of man to exercise 

The investigations were made through inquiry as to the number of 
colds incurred by these persons, who were then divided into two 
groups, one comprising those reporting one cold or less for the season 
and the other those reporting two or three colds Moie than two 
thirds of the persons reporting one cold or less for the season had 
oxygenation times between 0 56 and 0 62 , those reporting two or 
three colds times below 0 59 The grade of the subjects tested for 
oxygenation time on the day of onset of a cold was below 0 59 regard- 
less of whether the grade had been above this mark previously Locke 
pointed out this susceptibility as augmenting the shock-precipitating 
mechanism of a specific causal agent, such as the virus He noted that 
69 per cent of a mixed group of persons with fitness rated above 0 6 
of maximal reported one cold or less for the winter of 1935-1936 
Eighty per cent of an equivalent group of 15 persons with fitness 
rated below 0 5 reported four colds or more for the same period (1937) 
Locke found that the following nonspecific factors caused a lowering 
of resistance in rabbits and hence impairment of ability to resist mfec- 

13 Frost, W H , and Gover, M The Incidence and Time Distribution of 
Common Colds in Several Groups Kept Under Continuous Observation, Pub 
Health Rep 47 1815, 1932 

14 Locke, A Lack of Fitness as the Predisposing Factor in Infections of 
the Type Encountered in Pneumonia and in Common Cold, J Infect Dis 60 106, 
1937, Non-Specific Factors in Resistance I Capacity to Sustain Effective Cir- 
culation, J Immunol 36 159, 1939, IV The Problem of Common Cold, ibid 
36 365, 1939 Locke, A , and Main, E R Non-Specific Factors in Resistance 
II Ability to Withstand Shock, ibid 36 173, 1939 Locke, A Non-Specific 
Factors m Resistance V Carbon Dioxide Tolerance, ibid 36 365, 1939 
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tion shock , exposure to overheating , deprivation of food , fatigue from 
chilling, i e , shivering , circulatory failure from various causes, as 
drugs , shock injury , interference with oxygenation and water exchange , 
inanition, and endocrine deficiency He concluded that fitness is a factor 
in resistance in that it “reflects adequacy of capacity for sustaining 
circulation which is essential for the efficient functioning of the defense 
mechanism ” 

Locke further developed a technic to measure the resistive efficiency 
of man, by having the subject inhale carbon dioxide for one to two 
minutes, which, he claimed, imposes a test emeigency on the defense 
against suffocation, causing air increase m deep breathing He worked 
out a ventilation quotient based on the ventilation late, basal metabolic 
rate, and ventilation volume for a given number ot respirations He 
determined that a ventilation quotient of 1 29 may indicate a minimal 
predisposition to the common cold and that the susceptible person 
diverges from 1 29 more than 5 per cent 

Although Locke specifically stated that his results were obtained 
in patients free from allergy, we suspect that he means only frank 
allergies, i e, asthma, seasonal and perennial allergic rhinitis, eczema, 
etc He noted a tendency toward hyperreaction to inhaled carbon 
dioxide in a group of patients suffering from allergic dermatitis, a 
condition expected m the hypersensitive person, though this group 
did not have a heightened susceptibility to colds On the other hand, 
the more usual type of hyperreaction to carbon dioxide was associated 
with heightened susceptibility to the common cold 

In a survey of 5,000 students an attempt was made by Smiley 15 
to study the factors commonly associated with susceptibility to colds 
1 hese included effects of warm clothing, tobacco, rest, exercise, diet cold 
baths, constipation, heredity, etc Of all the factors listed, he found 
that heredity might be important in determining resistance through 
carrying on to the next generation a catarrhal diathesis, or the opposite 
He concluded that the major factor in susceptibility to colds is still 
a matter of conjecture but that there is an inclination toward the suppo- 
sition that certain persons present a specific lack of immunity to the 
or gamsm or organisms that cause colds 

Sargent , 10 in a four year study of the incidence of infections of the 
u Pper respiratory tract among Philhps-Exeter students, found a fixed 
incidence of colds each year for each student He expressed the 
belief that some constitutional factor plays a significant role in deter- 

15 Smiley, D F Cold Susceptibles vs Normals Physique and Past Medical 
Hist ° r >> Am J Hyg 9 473, 1929 

16 Sargent, F , and others Studies in the Meteorology of Upper Respiratory 
"lections, Bull Am Meteorol Soc 19 385, 1938 , 20 141, 1940 
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mining the incidence of colds and other infections of the upper respira- 
tory tract 

THE CASE OF ALLERGY 

How is allerg} related to these factors 7 It is common knowledge 
that allergic conditions are frequently initiated or exaggerated by a fall 
of temperature and increased humidity The mechanism of this reaction 
is not clear but is thought to be related to increased permeability of the 
susceptible membrane, aliening the antigen to contact more readily 
its specific reagm m the cell 

Lurie 17 showed that resistance w as associated with Ion cutaneous 
permeability as assayed by intradermal inoculation of india ink, increased 
rate and intensity of antibody response and development of a high 
degree of hypersensitivity 

There is a great deal of evidence that the common cold is an allergic 
response in susceptible persons to contact n ith a specific protein, which 
is the cold virus or its products 

Some of this evidence already exists m the literature, and some of 
it may be interpreted from reports which ne quote 

Smiley, 18 in several surveys of college groups, came to the conclusion 
that most colds occur in a cold-susceptible group, the members of which 
present a history of more infectious disease, asthma and hay fever 
than normal students do 

Layton 10 noted that children frequently have cold after cold, winter 
after winter, for several years and then suddenly experience a cessation 
of this difficulty He recalled that he was one of five children, two of 
whom, including himself, had frequent colds He related that his colds 
ceased at the age of 12 — a situation commonly seen m regard to allergic 
boys, about 50 per cent of whom lose the allergic tendency at puberty. 
He noted also that the other child, a sister who suffered from colds,, 
suffered also from bronchitis, the entire picture suggesting an allergic 
background 

Coca, 20 in summarizing Locke’s investigations, concluded that 
the latter’s findings indicate that susceptibility to common cold is not 
due to a lack of the mechanism of defense but to a nonspecific impair- 
ment of the ability of the mechanism to function, resulting from a state 
of food sensitization He found that 90 per cent of a group of 51 cold- 
susceptible persons were allergic to food Of a group of 52 persons 


17 Lurie, M B Heredity, Constitution and Tuberculosis Experimental Study, 
Ann Rev Tuberc (supp ) 44 1, 1941 

18 Smiley, D F A Study of the Acute Infections of the Throat and Respira- 
tory System, J A M A 82 540 (Feb 16) 1924, footnote 15 

19 Layton, T B The Common Cold, Practitioner 154 65, 1945 

20 Coca, A F Familial Nonreagmic Food Allergy as a Predisposing Cause 
of Common Cold, J Lab & Clin Med 26 757, 1941 
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who had no colds in the season studied, 31 had a family history 
of freedom from allergy to food, contrasted with 3 persons who had 
such a family history among the cold-susceptible group Coca’s 
explanation of the nonspecific factor of Locke is that it may be the 
effect of an allergic edema He quoted Hoelzel, 21 McQuarrie 22 and 
Higgins, 23 who reported that the incidence of colds is reduced by 
restriction of carbohydrate consumption, the reduction being attributable 
to an observed lessening of tissue hydration 

Coca 20 added that there must be other predisposing causes of 
susceptibility besides allergy to food, because, although between 20 and 
25 per cent of white families are free from such allergy, only 1 2 per cent 
are free from the common cold and a few of these are allergic to food 

Brown, Graham, Niedrmghaus and Locke 24 made a study of 422 
girls of Stephens College, Columbia, Mo , to evaluate the evidence 
reported by Coca for the existence of a cause and effect relationship 
between nonreagimc food allergy and the piedisposition toward cold 
They found that in 79 per cent of the group studied two or more of 
Coca’s symptomatic evidences were present They found a higher inci- 
dence of colds with an increasing number of symptoms 

Brown and Locke 24a studied a group of women at Stephens College 
to determine the relationship of food allergy to colds They noted 
particularly the relation of Coca’s indicated allergic symptoms Each 
of the eleven symptoms was associated, on the average, with a larger 
number of colds than was observed in the absence of symptoms 
Furthermore, the number of colds increased directly and progressively 
with the number of symptoms present That is, the greater the prob- 
ability found for the presence of an underlying food allergy, the greater 
was the extent of predisposition toward common cold One hundred 
and sixty-three of the students did not smoke and were m sufficiently 
good condition to pass the Flack fitness test Of these, 36 had less 
than two of the accessory symptoms of nonreagimc food allergy, while 

45 had four or more The group with less than two symptoms had 
an average of 0 9 colds per person for the 1941-1942 season The 

21 Hoelzel, F Nutritional Edema and Its Relation to the Incidence of Com- 
mon Colds, Proc Soc Exper Biol & Med 25 454, 1928 

22 McQuarrie, I Protein Metabolism of Children on Diets Extremely Low 
m Carbohydrates, J Nutrition 2 31, 1929 

23 Higgins, H L Some Physiological and Clinical Effects of High Fat 
Feeding, New England J Med 203 145, 1930 

24 Brown, W B , Graham, I , Niedrmghaus, A , and Locke, A Non-Specific 
Factors m Resistance VI Incidence of Common Cold m Persons With and 

'thout Accessory Sj mptomatology of Nonreagimc Food-Allergy, J Immunok 

46 101, 1943 

24a Brown, W B , and Locke, A P Fitness, Food Allergy and Predisposi- 
tion to Common Cold, J Missouri M A 40 99, 1943 
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contrasted group had an average of 1 8 One hundred and one of the 
nonsmokers failed to pass the fitness test Of these, the 17 with less 
than two symptoms had an average cold incidence of 1 4 The 30 
with four symptoms or more had an average of 2 8 

The poor ability to maintain effective circulation and to withstand 
the effects of a sudden fall of temperature exhibited by the cold-sus- 
ceptible patient is m keeping with the physical allergy so often noticed 
in allergic patients 

When Duke 25 first reported physical allergy, he believed this con- 
dition to be present only m people who were free of atopic allergy 
However, further study of this condition has proved that observation 
to be false Swmeford 26 found in a study of 325 persons with atopic 
allergy that physical allergy was the chief or the aggravating cause in 
201 Vaughan’s 27 experience confirms this conclusion In short, two 
thirds of all persons suffering from atopic allergies are senistive to physi- 
cal agents, as heat, cold and effort Duke found early m his testing that, 
following the production of an allergic attack either with heat or cold, the 
patients were likely to contract an acute infection of the upper respiratory 
tract unless the reaction was promptly controlled by the application of 
the opposite thermal stimulus, and he expressed the belief that the 
tendency to repeated head colds or even pneumonia with change of 
season may be associated with allergy to heat or cold 

Bray 28 has shown that histamine is liberated m the skin of normal 
people when the temperature of the skin is decreased 20 F In a case 
of cold allergy he found this threshold for the liberation of histamine 
raised 25 F 

The popular belief is that the common cold is initiated by chilling 
of the body, wetting of the feet or wearing of damp clothes The 
response of the physically allergic person to these environmental factors 
may very well result in an outpouring of histamine into various shock 
centers throughout the body, particularly the respiratory tract, in 
sufficient quantity to destroy the local defense mechanism, preparing 
these tissues for acceptance of the virus of the common cold Of 
course, the virus must be present It is rather probable, however, that 
if such is the mechanism, secondary invaders will just as likely be 

25 Duke, W W Urticaria Caused Specifically by the Action of Physical 
Agents (Light, Cold, Heat, Freezing, Burns, Mechanical Irritation and Physical 
and Mental Exertion), J A M A 83 3 (July 5) 1924, Physical Allergy Pre- 
liminary Report, ibid 84 736 (March 7) 192a 

26 Swmeford, O , Jr Physical Allergy Its Role as Manifested m the Routine 
Study of Three Hundred and Twenty-Five Consecutive Allergic Cases, J Allergy 
6 175, 1935 

27 Vaughan, W T Practice of Allergy, St Louis, C V Mosby Company, 
1939 

28 Bray, G W A Case of Pfnsical Allergy, Brit J Child Dis 32 45, 1935 
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activated One does not frequently see colds m people suffering from 
seasonable hay fever, presumably because the virus is not abundant 
at this season There must be another factor which causes a person 
to be susceptible, irrespective of the condition of the nasal mucosa, 
and this factor must be tied up with the specific defense mechanism 
of the body In Spitzbergen, Greenland, Labrador and other places of 
observation, contact with the virus caused colds in 100 per cent of 
the members of the community This is similar to the observations 
made on apes by Dochez and co-workers 00 Dochez, in his animal 
experiments with colds, came to the conclusion that because chim- 
panzees could be reinfected as early as four weeks after recovery from 
a cold, immunity is nonexistent The chimpanzee entirely lacks 
immunity because in his natural environment he is not exposed to colds 
None of these persons or animals have nasal disease but lack immunity 
to this organism because of lack of previous contact In short, an 
antigen-reagm relationship is suggested which can be accounted for 
only by assuming that an individual’s susceptibility to colds is predicated 
on that individual’s allergy to a particular protein, which is the cold 
virus or material elaborated by this organism Obviously, where con- 
tinuous infections take place, as they do in crowded communities, a 
person becomes less susceptible as he acquires more immunity through 
booster doses of antibody following mild infections, until a situation 
arises wherein some members of the community have none or only a 
few colds each year This is m accord with general principles of 
allergy and immunity 

As with any allergic condition, a normal must be accepted Given 
a concentrated enough antigen, all persons can be made to leact m 
an allergic manner, for the allergic response is one derived from 
quantity rather than quality It is easier to consider the cold-susceptible 
person as one who is allergic to a specific antigen (protein), which 
m his case is a virus 

As Vaughan 2T has suggested, everybody is allergic to some degree 
The amount of allergy one develops depends on certain known factors, 
namely, the hereditarj predisposition, the temporary permeability of 
the invaded tissue (which presumabl) may be influenced by fatigue, 
chilling, trauma, endocrine “let down,” undernourishment, etc ) and, 
finally, by the frequency with which one comes m contact with a 
particular protein A person is sensitized more easily to a foreign 
protein with which he establishes onh occasional contact than to one 
vith which the contact is constant The specific sensitivity may be 
< ue directly to the virus or to some substance elaborated by the virus, 
such as, p erhaps, the Duran-Revnals factor 20 which increases the 

i EHiran-Reynals, F Tissue Permeability and the Spreading Factor in 
ucction Contribution to Host , Parasite Problem, Bact Re% 6 197, 1942 
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permeability of the respiratory membrane for invasion of the virus 
The activity of the Duran-Reynals factor appears to be antigenic m 
that it is neutralized by antiserums 

That no specific allergic antibodies are demonstrable m the blood 
of the cold-susceptible person or that passive transfer has been a 
failure is due to lack of precise methods by which to demonstrate these 
phenomena No bacterial or infective allergy has ever been demon- 
strated as atopic The evidence for allergy as a factor in colds rests 
on the finding that people susceptible to colds have other allergies 
and come from families in which allergies are present In 1940 we 30 
published under the title “Borderline Allergy” our concept of allergy 
as a pathogenic factor of common colds This concept was based on a 
study of 1 ,200 cold-susceptible persons Eighty per cent of these persons 
mentioned other allergies, present or past, or came from allergic families 


Summary of Data Indicating Allergic Background of 3, MO Persons Subject 

to Common Cold 


Source 

Total 

Number 

of 

Patients 

Number with 
History of 
Other 
Clinical or 
Subdlmcal 
illergres 

Number with 
no History of 
Allergy 

But from 
Allergic 
Pamily 

Number 
with no 
Personal 
or Family 
History 
of Allergy 

Number with 
Hyperplastic 
Disease of 
Upper 
Respiratory 
Tract 

University ot Illinois 

Adults and children 

600 

366-61% 

144—24% 

90-15% 

600—100% 

Children’s Memorial Hospital 
Children only 

140 

81—58% 

31—22% 

23—20% 

140-100% 

Private Practice 

Adults and children 

2,400 

1,680—70% 

480-20% 

240—10% 

2,400 — 100% 


This number has now been increased to over 3,000, representing persons 
of all ages and walks of life 

Our problem has been primarily that of immunizing cold-susceptible 
persons with a virus vaccine, and it has been in the selection of these 
subjects that the epidemiologic phase of this work has developed 

The table represents an attempt to group the patients on the basis 
of allergy of the patient, allergy of the family or both It will be noted 
that statistics of private practice reveal a higher percentage of cold- 
susceptible persons to be allergic than do statistics of a dispensary 
This is, of course, because more precise information can be obtained 
from persons of this stratum of society The subjects m the Children’s 
Memorial Hospital group have been under our observation continuously 
for the past five years Among the 28 children classified as nonallergic 
m this group were a considerable number from whom satisfactory 
information could not be obtained It is probable, therefore, that some 

30 Fox, N , Harned, J W , and Peluse, S Borderline Allergy Its Relation 
to Hyperplastic Disease of the Respiratory Tract, Arch Otolaryng 31 502 
(March) 1940 b 
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•of these were allergic The University of Illinois group were prin- 
cipally adults A slightly better history of allergy was obtained from 
them Many of the private patients have been under our observation 
for periods as long as ten years, and during this time allergic diseases 
such as hay fever and urticaria have developed in those who previously 
had negative allergic histories It should be noted further in the table 
that 100 per cent of the patients of all the groups have a common 
pathologic condition, namely, hyperplastic disease of the upper res- 
piratory tract Frequently allergy goes unnoticed because it is of the 
borderline or subclinical variety The nose and the pharynx of the 
cold-susceptible patient must be examined to ascertain whether there 
are changes m the mucosal and lymphoid structures 

The most common pathologic change observed in the upper res- 
piratory tracts of cold-susceptible people in temperate climates is hyper- 
plasia of the aforementioned tissues of the upper respiratory tract, 
particularly along the airways of the nose, 1 e , the middle and the 
inferior meatus This may vary from mild thickening and deformity of 
the middle turbinate to the formation of large polypoid masses in these 
areas Often the posterior tips of the lower turbinates are hyperplastic, 
revealing a mulberry or strawberry shape In infants and children 
the lymphoid tissue throughout the pharynx and back of the tongue 
is greatly increased, and in adults it forms thickenings at the lateral 
edge of the pharynx opposite the posterior choanae and the back of 
the tongue These people suffer constantly from postnasal drip and 
mouth breathing due to nasal intumescence, frequent sore throat from 
the postnasal drip, attacks of laryngitis, and stomatitis from mouth 
breathing These symptoms are frequently bearable until during and 
following a cold, when they become annoying because so often secondary 
invaders cause an increase of infection and an exaggeration of the 
.symptoms The person with hyperplastic tissues highly susceptible to 
colds rarely has a cold lasting only four to five days Almost invariably 
be gets a secondary infection of the sinuses lasting three to six weeks 
Apparently, the mucosa must be injured specifically by the virus to 
cause these long colds Surgical trauma of the nose of any of these 
same people, even though followed by the additional trauma of a 
pressure-producing pack, only rarely produces a secondary purulent pan- 
smusitis such as is seen following a cold in highly susceptible persons 
The mucous membranes of the allergic person seem always to harbor 
organisms, ready, when the proper stimulus occurs, to overgrow In 
1937 one of us (Dr Fox) and Harned 31 reported the following expen- 
ment to pro\e the fallacy of the argument that oft-times the tissues of 


^ ’ and blamed, J \V Treatment of Asthmatic Patients m Otolarvn- 
sologic Practice, Arch Otolarjng 25 393 (April) 1937 
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allergic persons are sterile, a statement frequently seen in the literature 
Small pieces of tissue collected from the antrums of 25 allergic patients 
were obtained aseptically at operation Only those antral tissues were 
taken which had proved sterile on washing One portion was cultured 
on artificial mediums, then fixed and stained by the Giemsa method, 
while another portion was implanted m the peritoneal cavity of a 
guinea pig under aseptic precautions After forty-eight hours the 
implanted tissue was removed, cultured and then fixed, sectioned and 
stained by Giemsa’s method Of the 25 specimens implanted, all 
revealed large numbers of bacteria, the coccal organisms predominating 
Of the 25 duplicate tissues not implanted, only 8 were shown to be 
infected with organisms from artificial mediums The organisms 
identified were alpha, beta and gamma streptococci, Staphylococcus 
aureus, Staphylococcus albus, Fnedlander’s bacilli and diphtheroids In 
terms of virulence, it seems quite likely that the power of invasion of the 
ordinary respiratory organisms is influenced by specific environmental 
factors, as was demonstrated by the excessive growth seen in the buried 
tissues However, there is no evidence that any known factor promotes 
easier entry of the respiratory tissues It appears rather that the 
respiratory tissues of certain persons who have other allergies show a 
particular sensitiveness to the virus protein, which results in a combina- 
tion of this antigen with sessile receptors in the cells, with the pioduc- 
tion of histamine, resulting m increased permeability and, of course, 
optimum conditions for the overgrowth of secondary invaders 
Troescher-Elam, Ancona and Kerr 32 have recently repoited a con- 
centration of a histamine-like material in nasal secretion during colds 

SUMMARY 

Although it is popularly believed that exposure to cold, humidity, 
fatigue and debility are associated with lowered resistance to the common 
cold, confirmatory laboratory data are still lacking However, these 
same factors are known to influence severely the allergic state of a 
patient 

The great frequency of other allergies m the cold-susceptible person 
or m members of his family suggests a specific allergy to the virus or 
its proteins 

In searching for other allergies m the cold-susceptible patient, one 
must remember that the majority of such patients present the border- 
line or subclmical rather than the frank type of allergy 

S41 East Sixty-Third Street (Dr Fox) 

185 North Wabash Aienue (Dr Livingston) 

32 Troescher-Elam, E , Ancona, G, and Kerr, W J Histamine-Like Sub- 
stance Present in Nasal Secretions of Common Cold and Allergic Rhinitis, Am 
T Ph\ siol 144 711 1945 



CONGENITAL CHOANAL ATRESIA 

A New Transpalatme Technic 
DAVID A DOLOWITZ, MD 

AND 

EDWARD B HOLLEY, MD 
SALT LAKE CITY 

A RECENT review of the surgical technics employed to treat con- 
genital choanal atresia reveals that the maintenance of the normal 
function of the nasal mucous membrane is frequently disregarded in 
attempted corrective procedures The surgical approaches appear to he 
designed primarily to remove bony obstruction and to maintain an open- 
ing To accomplish these results many and varied surgical procedures 
have been reported A new technic having the preservation of nasal 
function as its chief objective is suggested 

Among the earliest workers to report successful alleviation of the 
bony obstruction was Emmert 1 In 1851 he removed the occluding bone 
with a curved trocar This method of treatment was soon followed by 
many others Electrocautery, chemical cautery, drilling through the 
nostril, use of mallet and chisel and curettage of various sorts were all 
tried, with varying degrees of success The formation of scar tissue 
usually resulted m late closure of the opening and necessitated repeated 
operation Most of these mtranasal technics were unsuccessful 

In the early part of the twentieth century a new step was added 
After the occluding bone was removed, the posterior part of the vomer 
was rongeured away, thus a large cavity was formed anterior to aqd 
confluent with the nasopharynx In spite of this added step, many 
openings so created eventually closed In an effort to prevent these 
closures, electrocoagulation, skin grafts and foreign bodies were 
employed subsequent to the initial surgical intervention The results 
were unpredictable and usually not entirely satisfactory 

In a further effort to improve the end results, Kazanjian 2 developed 
the technic of first performing a submucous resection, after which the 

From the Department of Surgery (Dr Dolowitzj and the Department of 
Pediatrics (Dr Holley), University of Utah School of Medicine 

1 Emmert, cited by Boyd, H M E Congenital Atresia of the Posterior 

ares Descriptions of Technics Used in Meeting the Operative Difficulties 
and Report of a Case, Arch Otolaryng 41 261 (April) 1945 

2 Kazanjian, V H Treatment of Congenital Atresia of the Choanae, 
Ann Otol , Khm & Laryng 51 704, 1942 
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vomer and the bony obstruction were removed In his procedure the 
columella was divided close to the floor of the nose, and the dissection 
was then carried upward and backward so as to free the septal cartilage,, 
intact The bony septum, together with its mucous membrane and all 
the occluding bone, was next removed The cartilaginous septum was- 
restored to its usual position and sutured into place The results were 
somewhat better 

Transpalatine approaches were not overlooked As early as 1909 
Brunk 3 described his use of a longitudinal incision made in the nndline 
of the palate The results were not good, however, as scar tissue soon 
filled the nasal opening 

In 1931 Blair 4 5 6 described removal of the major portion of the hard 
palate and the cartilaginous and bony septums Working through this 
opening m the bone he was able to find and remove fibrous tissue lying 
between the nasal floor and the nasopharynx The mucopenosteum of 
the floor of the nose and that of the septum were then sutured together, 
forming a continuous passage into the nasopharynx This was a 
tremendous step forward, in our opinion, for it represented an attempt 
to institute a normal mucous membrane passage in the nose Con- 
ceivably, this procedure might permit the development of respiratory- 
epithelium with cilia and thus normal functioning of the nose Previ- 
ously a fistulous tract lined with scar tissue, skm or scarified mucous 
membrane had been the ultimate goal of surgical treatment 

Since that time various incisions made through the palate have 
been tried Representative of many were the tongue-shaped flap sug- 
gested by Steinzeug and the central incision with upper and lower 
cross cuts used by Schweckendiek 0 and Rebelo Neto 7 These incisions 
still caused excessive scarring, which resulted principally from the 
extensive dissection of the hard palate and the destruction of the nasal 
mucous membrane The removal of the palatine bone opposite the 
occluding area only, reported by Ruddy, 8 was a definite improvement 
In our opinion, however, excessive scar tissue results fiom the removal 


3 Brunk, A A new Case of Unilateral Osseous Choanal Occlusion An 
Operation Through the Palate, Ztschr f Ohrenh 59 221 1905 

4 Blair, V P Congenital Atresia or Obstruction of Air Passages Ann 
Otol , Rhin &. Laryng 40 1021, 1931 

5 Steinzeug, A Surgical Technique for Removal of Choanal Coales- 

cences, Arch f Ohren-, Nasen- u Kehlkopfh 137 364 1933 

6 Schw eckendiek H Transpalatinal Therapy’ 0 f Congenital Choanal 
Atresia, Ztschr f Hals-, Nasen- u Ohrenh 42 367, 1937 

7 Rebelo Neto, J Transpalatme Route in Therapy of Bilateral Con- 
genital Imper oration of Choanae, with Report of Cases, Rev brasil de oto-r.no- 
larjng 10 431, 1942 

8 Ruddj L W Transpalatme Operation for Congenital Atresia of the 
Choanae ,n the Small Child or the Infant, Arch Otolaryng 41 432 (June) 1945 
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of the posterior portion of the septum Another advance was reported 
by Klaff , 9 who made an incision through the soft palate and opened the 
closed choanae with rasps under direct vision The second step of his 
procedure is difficult to understand, however, because he removed the 
bony portion between the open nostrils at a later date 

The importance of ciliary action in nasal function, so forcefully- 
demonstrated by Proetz , 10 makes it probable that the nose cannot func- 
tion properly without it The fistulous tracts produced by most of 
these operations are entirely without cilia 

A surgical method employing earlier technics and yet preserving 
functions of the nasal mucous membrane in keeping with the postulates 
of Proetz 10 is therefore suggested, whereby the bony obstruction is 
removed and the normal function of the nasal mucous membrane is 
maintained Following is the report of a case of congenital choanal 
occlusion with a summary of the method used in treating it 


REPORT OF A CASE 


S R , an 8 year old white girl, was admitted to the Salt Lake County General 
Hospital on May 13, 1946 with the complaints of (1) “obstruction of the left 
nostril since birth” and (2) “almost constant discharge from the left nostril since 
shortly after birth ” 

The infant was born spontaneously at term after uneventful labor In the 
nursery she appeared normal, took all feedings well and gained weight Shortly 
after the infant was discharged from the hospital, the mother noticed a watery 
fluid escaping from the nose Believing that the infant had a “cold,” she paid 
little attention to the difficulty After a few weeks, however, the fluid was still 
observed, coming principally from the left side of the nose The family physician 
prescribed nose drops For short periods it was thought that the discharge had 
subsided somewhat, and the nose drops were used intermittently It became 
apparent that the discharge was continuing in spite of the therapy, and other kinds 
of nose drops were tried These treatments went on until the child was 3 years 
°f age, then the physician decided to operate surgically “to permit drainage from 
the sinuses” This operation failed to alleviate the condition, and after a few 
months it was decided to remove the child’s tonsils and adenoids After their 
removal the parents believed the condition was improved, but it was not long 
until the discharge was as it had been before the operation 

At the age of 5 years the child began to experience occasional mild frontal 
headaches These headaches were always accompanied by some dizziness and were 
relieved promptly by acetylsahcylic acid and short periods of rest in bed At about 
this same time she experienced her first epistaxis The bleeding usually came 
rom the left nostril and was said to occur without trauma or apparent cause. 

wever, the child was frequently seen placing a finger m her nostril, wiping 
away nasal discharge and rubbing the outside of the nose 


9 Klaff, D D Bilateral Congenital Atresia of the Choanae, Arch 
Utolaryng 41 298 (April) 1945 v 

P i' 0etz > A Essays on the Applied Physiology of the Nose, St Louis, 
tnnals Publishing Company, 1941 
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The child was unable to enjoy, and refused to perform, any actions which 
necessitated flexing the head on the neck Soon after the head was placed in this 
position, fluid could be seen dripping freely from the left nostril She did not 
want to play the piano, draw or color pictures or participate in activities which 
demanded that she bend the head forward for any length of time In spite ot 
this she remained relatively unaffected by the limitations imposed on her until 
she entered school At that time she hesitated to participate in various activities 
because the nasal discharge drew comments from her schoolmates Because oi 
these remarks, she began to withdraw from groups and group activities She began 
to be “nervous,” and her appetite flagged Nasal twitching and facial grimacing 
became much more noticeable, and occasional nocturnal enuresis occurred Because 
of these developments and the fact that the nasal discharge was stjll present, the 
child was referred to a local pediatrician An obstruction of the left side of the 
nose was discovered, and the child was referred to this hospital for treatment 

Other illnesses in the past had included "infrequent colds,” “hay fever” in the 
month of May only, measles and chickenpox The child had been immunized 
against diphtheria, pertussis and smallpox 

The family history was noncontributorj 

At the time of admission the rectal temperature was 100 4 F , the pulse rate 
was 100 per minute and the respiratory rate was 20 per minute The patient’s 
height was 46 inches (117 cm ), her weight 56 pounds (25 Kg), and the Wetzel 
grid 11 showed the patient to be A 3 , 65 units, 67 per cent The svstolic blood pressure 
was 106 and the diastolic blood pressure 74 The child appeared neither acutely 
nor chronically ill or distressed She was cooperative and pleasant and appeared 
fairly well nourished During the interview and the physical examination she was 
seen occasionally to wipe aw'ay a thin, watery nasal fluid and to sniff and rub her 
nose more frequently Except for a grade 1 soft blowing systolic murmur, heard 
best at the left sternal border, the positive findings of the physical examination 
were limited to the left side of the nose The external contour of the nose was 
asymmetric in that the left naris was broader and widei than the right The left 
ala nasi was thicker than the right, and the left side of the nose had a somewhat 
more flattened appearance There was evidence of recent trauma (probably from 
finger nails) in the left vestibular area of the nose The mucous membrane was 
pale pink and glistening In the floor of the nose there was a pool of odorless 
gray mucoid discharge The septum was straight and imperforate The inferior 
turbinate appeared to enlarge posteriorly and was very firm to the touch The 
right side of the nose appeared normal in all respects When the child was asked 
to bend her head forward, fluid began to drip slowly from the left nostril After 
the mouth and the right side of the nose were closed, the child was unable to force 
air either in or out through the other nostril A probe placed in the left side of 
the nose met a definite, impassable obstruction at a depth of 3 0 cm Iodized 
popp>seed oil 40 per cent was instilled into the left side of the nose, and roent- 
genograms were taken Following is the interpretation of the films as reported 
by Dr Henry H Lerner, of the department of roentgenology of the University 
of Utah 

“Films taken after iodized oil had been instilled into the left nans showed com- 
plete obstruction of the posterior nasal airway The iodized oil was distributed 
o\ er the turbinates without any of it entering the pharynx ” 

11 Wetzel, N C Assessing the Phjsical Condition of Children T Pediat 22 
82, 20S and 329, 1943 ’ J 
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Repeated studies of the blood and the urine gave normal results The Mantoux 
and Kahn tests were negative Cultures of material taken from the nose revealed 
a mixed growth of streptococci, pneumococci and staphylococci 

On the fourth hospital day the patient was taken to the operating room With 
the patient prone, intubation was carried out, and the head was lowered about 12 
inches (30 cm ) The mouth was kept open with a Davis mouth gag An incision 
of the hard palate was made parallel to, and inch (6 5 mm ) to the left of, the 
midline, it began at the border of the hard palate and extended inch (12 5 mm ) 
anteriorly The incision was carried through mucous membrane, muscles and 
periosteum The periosteum was elevated laterally and retracted A square of 
bone approximately the size of the obstruction was removed We then took out 



Fig 1 — Steps by which the bony obstruction of the left nasal passage was 
removed 

as much of the obstructing bone as could be reached by gouge, chisel and punches, 
using a submucous resection technic from below During this removal care was 
observed to attempt to leave intact the mucous membrane covering the bony 
obstruction Except for a few minor tears this goal was accomplished After 
the removal of the bone we had an empty shell of mucosa having a somewhat 
pyramidal shape, with the base overlying the hole in the hard palate Through 
the nostril a single vertical incision was made through both walls of this membrane 
ius the anterior and posterior wall of this mound each became separated into 
t\\o flaps which when loosened at the base simulated swing doors On each side 
t ie anterior flap was moved laterally and posteriorly and the posterior flap was 
moved laterally and anteriorly This formed a continuous lining along the sides 
u the nose, and the redundant tissue remained as a partial carpet for the floor of 
ie nose This lining was packed lightly in place with petrolatum gauze, and a 
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section of no 20 catheter was placed inside the petrolatum gauze A counter- 
incision made medial to the palatine artery and parallel to the operative incision 
permitted closure of the operative site without any tension on the suture The 
patient was returned to the ward in good condition 

One hour after the completion of the operation the child was talking with her 
mother and had no complaints except that she was nauseated and her throat hurt 
Fluids were administered intravenously for some ten hours, and then oral admin- 
istration of fluids w r as started After the operation the temperature rose to 101 2, 
and 20,000 units of penicillin was given every three hours On the second post- 
operatne day the temperature and the pulse rate dropped to normal and remained 
normal until the patient w'as discharged from the hospital She began to take fluids 
orally freely on the second postoperative day She was permitted to eat a soft diet 



Fig 2 — Steps by which the conserved ciliated mucous membrane was used to 
line the new nasal passage 


for twenty-four hours and a regular hospital diet thereafter The nasal opening 
healed rapidly, and the child was able to breathe easily through the left side of 
the nose She was discharged from the hospital eight days after admission and 
fhe dajs after operation At the time of discharge a small amount of sero- 
sanguineous fluid was escaping at intervals from the left nans 

Two weeks later when the patient returned for a checkup accompanied, by her 
faimlj, it w'as observed that the entire familj had stuffy or running noses The 
patient’s nasal mucosa was greatly swollen, and a large crust was present over the 
incision The crust was removed from the nose, and the patient instructed to 
return in two weeks One monjh after the surgical procedure the child was able 
to breathe through a large opening in the left side of the nose There was no 
discharge 
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Four months after operation the patient again returned for examination She 
was breathing comfortably through both nostrils There was no discharge in her 
nose Her weight had increased 8 pounds (3 6 Kg ) since the operation, and she 
had returned to school, where she was happy and doing well She was no longer 
nervous, and there had been no further enuresis The opening m the left side of 
the nose was about the size of a pencil The patient was seen again thirteen 
months after operation During this period she had had few “colds,” and her 
nose had been comfortable at all times She was able to breathe easily through 
both sides of the nose An applicator passed easily into the nasopharynx through 
the opening, which had not decreased m size 

Although the period since surgical intervention has been over two and a half 
years, the results seem promising in that little scar tissue has formed Ciliary 
action probably is present, for even with a “cold” occurring several weeks after 
the operation the nasal drip did not reappear 

The results observed in this case lend support to the theory that the successful 
treating of congenital choanal atresia depends less on the size of the opening made 
than on a continuous lining of functioning ciliary mucosa It is possible that further 
studies may reveal new surgical approaches that will simplify the correction of 
this deformity 

Among the striking features of the case were the psychologic influence of this 
relatively minor physical defect on the child and the prompt improvement which 
followed the correction of the abnormality 

SUMMARY 

A review of the literature shows clearly that surgical repair of 
congenital choanal atresia has in the past rarely been successful Failure 
has almost always been due to secondary scar formation which closes 
the opening, despite attempts to produce a permanent fistula by means 
of skin grafts, prostheses or repeated cauterizations Even in those 
instances m which a permanent fistula has been made there has usually 
not been a return to normal nasal function, owing to the fact that no 
ciliated epithelium lined the new opening 

A new approach to this problem is described which permits the 
obstructing bone to be removed by a transpalatine technic and a new 
nasal passage to be formed which is lined v ith flaps of ciliated mucous 
membrane 

One case is reported m which this technic was used The patient 
has experienced entire relief of her nasal complaints since the operation 
thirty-one months ago The emotional and social readjustment follow- 
ing the alleviation of this minor defect was striking 
H52 Gilmer Drive 



WHICH IS THE PREFERABLE METHOD OF PERFORMING 
THE CALORIC TEST? 


L B W JONGKEES, MD 

UTRECHT, NETHERLANDS 

T HE CALORIC test is one of the most used clinical methods of 
investigating the vestibular organ The utility is evident, as 
it enables one to get information on the localization of a deviation not 
only m one labyrinth but even, as has been made probable of late, in 
the central nervous system However, to be able to compare the results 
of different workers, the execution of the test has to be identical, and 
this it seldom is Barany , 1 though not the first to observe the reaction 
of the vestibular organ on caloric stimulation, an honor which belongs 
to Brown-Sequard 2 and Breuer , 3 was the first to see the clinical impor- 
tance of this method and also the first to give a theory as to the origin 
of the reaction and a description of the phenomena which occur when 
an ear is syringed with cold or warm water — all this m such a way 
that hardly any essentially new data are registered in later work on 
this subject But after him many observers, using as many difteient 
technics, studied the caloric sensitivity of the senucncular canal 
(Brunmgs 4 , Kobrak s , Fischer 0 , Hallpike 7 ) The importance of the 

From the University Clinic for Diseases of the Ear, Nose and Throat,' 
Prof Dr A A J van Egmond, director 

1 Barany, R Untersuchungen uber den vom Vestibularapparat des Ohres 
reflektorisch ausgelosten rhythmischen Nystagmus und seme Begleiterschemun- 
gen, Monatsschr i Ohrenh 40 193, 1906 

2 Brown-Sequard, C Course of Lectures on the Physiology and 
Pathology of the Central Nervous System, Philadelphia, Collins, 1860, p 187 
3 Breuer, J Neue Versuche an den Ohrenbogengangen, Arch f d ges 
Physiol 44 135, 1889 

4 Brunmgs, H Beitrage zur Theorie, Methodik und Klimk der kalori- 
metrischen Funktionsprufung des Bogengangsapparates, Ztschr f Ohrenh 
63 20, 1911 

5 Kobrak, F Beitrage zum experimentellen Nystagmus, Beitr z Ana f , 
Ph\ siol , Path u Therap d Ohres 10 214, 1918, 11 244, 1919, Zur Frage einer 
exaktcn Messbarkeit der Sensibihtat des Vestibularapparates, Arch F Ohren 
Nasen- u Kehlkopfh 105 132, 1919-1920 

6 Tischer, M H Grundsatze fur die Normung der vestibularen Nystag- 
musprufung, Klin Wchnschr 12 1925, 1933 

7 Hallpike, C S The Investigation of Meniere’s Disease J Larvng & 
Otol 43 349, 1943 
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position of the head m the performance of the test (Brunmgs 4 ), the 
necessity to avoid too intense stimuli (Kobrak 5 ) and the desirability of 
proof of not only the frigoric but also the caloric excitability (de 
Kleyn 8 ) are generally accepted nowadays 

Kobiak, however, stressed the importance of employing small quan- 
tities of water in executing the test, whereas Hallpike 7 has used a large 
quantity of water Most investigators try to limit the fixation of the 
eyes with strong biconvex glasses, following the method of Bartels 01 
Frenzel, a method rejected by Hallpike 

The position of the patient is not the same for every examiner, 
for instance, according to Brunmgs , 4 a fixed optimum position is pre- 
fered by many authors, but Fischer 6 syringes the ear m the zero 
position and turns the head backward one minute later 

In a great number of experiments on normal subjects I have tried 
to solve the question whether there is a method which actually surpasses 
others In order to obtain an answer to this question I have tried 
variations in some minor parts of the technic of the caloric test 

The first question arising is Which phenomenon caused by the 
thermic stimulation of the labyrinth lends itself best to being measured 7 
The labyrinth, being a sense organ, produces sensations and reflexes 
in the same way as any other sense organ While avoiding a thorough 
study of the theories concerning the origin of the phenomena produced 
by thermic stimulation, one may accept a stimulation of the vestibular 
nerve or of parts of it by the way of a stimulation of the peripheral 
organ without being too imprudent 

This stimulation causes a sensation of turning and (or) of change 
of the position of the body in space and an alteration of the tonus of 
groups of muscles throughout the body The lattei may be observed 
in the limbs — deviation in walking with eyes closed, deviation m the 
Romberg test de jil d plomb and deviation in the pointing tests according 
to Barany and Quix and m the eyes (nystagmus) The nystagmus, 
however, is a more complex phenomenon consisting of a quick and a 
slow phase The latter is the same as the variation of tonus m the entire 
musculature, while the quick phase is a specific property of the move- 
ments of the eyes, probably originating m the central nervous system 
(in general anesthesia the quick component of the nystagmus disappears, 
the slow component remains) (Quix 9 , Wodak 10 ) 

S dc Kleyn, A Detournements des differentes formes de nystagmus dans 

systeme nerveux central, Versl v d Nederl Akad v Wetensch 44 268, 378 
and 540, 1941 

Quix, F H Les methodes d’examen de l’organe vestibulaire, Paris, 

' ’got Freres, 1929 

10 Y\ odak, E Zur Physio-Pathologie des Vestibularapparates, Pract oto- 
fnmo-laryng 9 30, 1947 
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In the University Clinic for Diseases of the Ear, Nose and Throat 
my colleagues and I have learned to appreciate the usefulness of ves- 
tibular sensation in obtaining quantitative data on the function of the 
vestibular organ by performing the turning test with small regulable 
stimuli (in the same way as the sense of hearing is measured in audi- 
ometry) (van Egmond, Groen and Jongkees 11 ) In the case of the caloric 
test, however, the sensation failed to give us valuable information Many 
patients, even those who weie used to self observation, had no turning 
sensation whatsoever , others needed strong stimuli to get a sensation In 
most cases the sensation appeared long after the nystagmus and dis- 
appeared long before the nystagmus ceased 

This is m clear contradiction to the experiments of Fischer and 
Wodak , 12 which indicated that in the caloric test sensation is a much 
more sensitive basis for examination than nystagmus They experimented 
only with themselves as test subjects, and their great training in self 
observation may explain these results, but for an investigation of 
clinical technics it is unsei viceable 

The influence of the labyrinth on the muscle tone of the body, 
measurable in the walking test or the pointing test, is not suitable for 
a quantitative analysis Therefore we are obliged, as has been done 
since the beginning of the clinical practice of the caloric test, to use 
the nystagmus as an indicator of the activity of the vestibular organ 
As we always use the more perceptible quick phase, the activity of the 
vestibular organ is observed by the assistance of a reflex which is 
certainly of nonvestibular origin 

However, one may consider the nystagmus from difteient angles 
Its properties suitable for measurement are strength, frequency, time 
of latency and duration It is not easy to measure the strength of the 
nystagmus, which is not the same as the proportion of duration and 
frequency, and the many methods described in which such measurements 
have been made by registration of the nystagmus do not lend themselves 
to common clinical use (Wotzilka , 13 Ohm , 14 ICuilman 15 and Perlman 
and Case 10 ) 

11 van Egmond, A A J , Groen, J J , and Jongkees, L B W The Turn- 
ing Test with Small Regulable Stimuli— I, J Laryng & Otol 62 63, 1948 

12 Tischer, LI H , and Wodak, E Expenmentelle Untersuchungen uber 
Vestibulansreaktionen, Ztschr f Hals-, Nasen- u Ohrenh 3 198, 1922 

13 Wotzilka, G Em neuer, klmisch verwendbarer Nystagmograph, Ztschr 
f Hals-, Nasen- Ohrenh 8 93, 1924 

14 Ohm J Untersuchung des Augenzittern, in Alexander, G, and Mar- 
burg, O Handbuch der Neurologie des Ohres, Berlin, Urban & Schwarzenberg 
1924, % ol 1, p 1098 

15 Kuilman, J Nystagmographie uahrend der Drehung, Ztschr f Hals-, 
Nasen- u Ohrenh 35 85, 1933 

16 Perlman, H B , and Case, T J Nystagmus Some Observations Based on 
an Electrical Method for Recording Eye-Mo\ ements, Laryngoscope 49 217, 1939 
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In order that the results of various scientific workers may be com- 
pared, it is of paramount importance to give numbers and methods 
which can be easily imitated Only m this way may so-called objective 
results be obtained The strength of the nystagmus cannot yet be 
given in a number and is therefore not suitable for our purposes 

The frequency of the nystagmus is easily given m a number but the 
result is not the same when the experiment is repeated under the same 
outer circumstances The result is not reproducible, varying greatly 
in the same patient, as already been shown by Fischer 17 and Woletz 18 I 
have the impression that it is possible m many instance to influence 
the frequency of the nystagmus by concentrating the patient’s attention 
as well as by rubbing the cheek with alcohol or by other means (Henne- 
bert 19 , Grahe 20 ) 

The third possible indicator of the caloric stimulation of the lab)- 
nnth, le, the time needed for the stimulus to cause the first quick 
phase of nystagmus, is judged differently According to Cawthorne, 
Fitzgerald and Hallpike 21 and Barbey 22 it is not of much value, since 
it is strongly influenced by the bony structure of the petrous bone 
On the other hand, Brunner 23 expressed the opinion that the time 
of latency is important and may indicate an alteration m the excitability 
of one labyrinth (Brunmgs 24 ) 

Clinically the most usual means of judging the results of the caloric 
test is the duration of the nystagmus In this series I have tried to find 
the most reasonable way to perform the caloric test with the help of 
the nystagmus, especially its frequency time of latency and, most impor- 
tant, duration 

17 Fischer, M H Die Regulationsfunctionen des menschlichen Labv- 
nnthes und die Zusammenhange mit verwandten Funktionen, Ergebn d Physiol 
27 209, 1928 

18 Woletz, F Studie zum \estibularen Erregungsablauf mittels des calo- 
nschen Nystagmus, Ztschr f Hals-, Nasen- u Ohrenh 30 524, 1932 

19 Hennebert, P Inhibition peripherique des reactions vestibulaires, Bull 
Soc beige d’oto , rhinol , laryng , 1946, p 86 

20 Grahe, K Zur Wirkungsweise des kalorischen Schwachreizes, Beitr 7 
Anat, Physiol, Path u Therap d Ohres 19 101, 1923 

21 Fitzgerald, G , and Hallpike, C S Observations on the Directional 
Preponderance of Caloric Nystagmus Resulting from Unilateral Labynnthectomv, 
Brain 65 115, 1942 

2<- Barbey, E Les encephalopathies traumatiques au point de vue neu- 
rootologique, Arch suisses de neurol et psychiat 50 345, 1943 

23 Brunner, H , in Alexander G , and Marburg, O Handbuch der Neu- 
rologie des Ohres, Berlin, Urban & Schwarzenberg, 1924, vol 1, p 239 

24 Brunmgs Ueber quantitative Funktionsprufung des Vestibularapparates 
Whandl d deutsch otol Gesellsch , 1910, p 180 
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There is one point left to be considered Is it useful to inhibit the 
fixation of the eyes with strong biconvex glasses as advocated by 
Bartels and FrenzeP As Hallpike 7 pointed out, those glasses do 
not make it easier to establish the end of the nystagmus But, on the 
other hand, their use ascertains the exclusion of the purely nonvestibular 
factor introduced by fixation of the eyes 

Moreover, Frenzel’s glasses enable one to see even the smallest 
movements of the eyeball by their magnification and good illumination 
For these reasons I used the biconvex glasses of Frenzel m all experi- 
ments mentioned m the following section 

EXPERIMENTAL SUBJECTS AND PRELIMINARY OBSERVATIONS 

All the experiments were performed on normal subjects, students at the 
University Clinic, who never had any complaints concerning their ears, hearing 
or vestibular functions The normal aspect of their ear drums was controlled 
before the performance of the tests 

Because of the difficulty of ascertaining the end of the nystagmus, a genuine 
pure issue of such experiments is not easily obtained , hence some precautions are 
desirable To exclude any influence of the knowledge of other values already 
obtained in a subject, the stopwatch with which the duration of the nystagmus 
or of any other time is measured should be handled by a co-worker, who stops 
it at the indication of the observer In order to measure the same thing every 
time, the observer has to know exactly what he wants to measure In these 
experiments the nystagmus was considered to be present as long as the slow 
movement could be perceived clearly The time of latency and the duration 
were measured from the end of the syringing * 

The time of latency, always measured till the first quick movement, is in 
reality shorter, as a slow phase always precedes the quick one 

Nevertheless it is extremely difficult to see the real beginning of the nystag- 
mus (slow phase) Since it takes much practice even for a person who has 
carried out the clinical caloric test for many years to be able to get results 
sufficiently reproducible that conclusions of general value may be drawn from 
them, the value of the time of latency can be based only on the beginning of the 
quick movement of the nystagmus, for it is considered impossible to measure it 
for the slow phase with enough certainty The origin of the first quick move- 
ment, however, is influenced by so many extravestibular phenomena that its 
value as an indicator of vestibular activity should be strongly doubted 

Tor the practical use of the caloric test it is of the utmost importance to 
know how much time has to be allowed to pass before one applies another 
douche of the ear without danger of the results being influenced by the pre- 
ceding test Manv investigators allow a long time to pass before they begin 
another sv ringing (about thirty minutes) To accomplish a thorough caloric 
test, with both ears sj ringed with cold and hot water, a very long tune 
is needed (Brunner , 23 Hallpike , 7 Woletz 13 ) On the other hand, the inves- 
tigators who use the method of Kobrak with small quantities of water of a 
temperature not differing much from that of the bodj perform their tests, for 
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the most part, with only a small interval (van Demse 26 ) According to Lorente 
de No, 27 the caloric nystagmus has the same duration as the stimulus, which 
means that the effect of the syringing is past as soon as the thermic effect in the 
skull is past 

While using water of a temperature not differing more than 10 degrees 
from that of the body we found that an interval between two tests of five to six 
minutes is long enough to get pure results The duration of the nystagmus 
after syringing every six minutes is as constant as when we wait a longer 
time A variation of 10 per cent is found in both instances 

The frequency varies so much that it cannot possibly be taken as a quantita- 
tive indication of the activity of the vestibular organ Because the variation of 
the duration of the nystagmus following caloric stimulation varies normally 5 to 
10 per cent, I have omitted any appearance of greater accuracy by approximat- 
ing every value found in these tests to — 5 or — 0 seconds 

Figure 1 shows the result of one series out of many similar ones The 
duration of the nystagmus after syringing with 50 cc of water of a temperature 
of 30 C with an interval of six minutes between douches is given , then the 
duration with an interval of twenty-four hours The same is done for another 


sec 

(frequency/sec ) 
150 


lOO 
50 
O 

Fig 1 — Lme a represents the duration of nystagmus after an ear has been 
irrigated with 50 cc of water of a temperature of 30 C at intervals of six minutes 
Line b gives the duration for another ear syringed with 5 cc of water of a tem- 
perature of 30 C every six minutes Note the larger variation The frequency 
°f the nystagmus is shown by line c Noth the absence of any regularitj r 

ear syringed with 5 cc The frequency after each test m the first case is also 
demonstrated This figure indicates some observations which I made repeatedly 
An interval of six minutes — i e , the time one needs to refill the syringe with 
uater well adjusted to the right temperature after having read the reaction 
of the previous test and so to prepare the new one — is absolutely sufficient if 
one does not give too big a stimulus (see later comment) The results of a test 
performed with very small quantities of water are less constant than those of a 
test with larger quantities (50 cc or more) The frequency of the nystagmus 
,s bj no means constant, not with small and not with longer intervals If one 
allows some days to pass between two irrigations of the ears, one finds the same 
variations as with a pause of some minutes 

25 Footnote has been deleted 

26 van Deinse, J B Het Meniere syndroom, Thesis, Amsterdam, 1946 

Lorente de No, R Einiges zur Labyrinthphysiologie, Acta-oto-larjng 
11 301, 1927 
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experiments on the position chair 

With the data given m the foregoing section we tried to find the 
best position for testing the caloric excitability, using the position chair 
of Quix 28 According to Brumngs, 24 the stimulus — 1 e , the temperature 
and the quantity of water necessary to cause nystagmus — is different 
with different positions In my experiments I could neither corroborate 
this statement nor find any great influence of the position of the body 
over a large range 

With the subject lying straight on a stretcher, which may be placed in any 
possible position, it was found that only when the body was placed in such a 
manner that the horizontal canal was almost vertical did large variations occur 
If the caloric test is performed with a certain quantity of water of a certain 
temperature, the duration of the nystagmus is almost the same except for the 
normal range of variation of 10 per cent, regardless of the turning of the body from 
an almost vertical position (head above) to about 150 degrees backward 

The same is observed if one passes the indifferent zone With the subject 
turned forward from about 60 to about 180 degrees, the duration of the nystag- 
mus following a definite stimulus is the same We got the impression that the 
strength of the nystagmus was greatest m the horizontal position and decreased 
with the angle made by the body with the horizontal plane It may be empha- 
sized that the measurement of the nystagmus in the position in which the head 
(the body) is inclined forward is much more difficult than m the normal 
position, not only because the observer is obliged either to use a mirror or to 
take an inconvenient position to have a good look at the eyes and their move- 
ments m the subject, but also because the subject with his head bent forward 
is uneasy, especially if he is almost in the head down position 

This uneasiness has a great influence on the voluntary movements of the 
eyes This is the reason why we did not trust the numbers in positions of the 
subject in which the head was down To keep a person in that position long 
enough to measure the duration of the nystagmus accurately is so extremely 
disagreeable that I found myself able to accomplish this test with only a few 
subjects 

Figure 2 shows the results of a number of caloric tests made with 
50 cc of water of a temperature of 30 C while the subject was on 
the position chair The values given indicate the duration and the 
frequency of the nystagmus at such a position that the head points to 
the value in question, the body being turned on a binaural axis through 
the center 

In the same experiments we were able to corroborate entirely the 
issue of the investigations of Behrman 29 The results of these experi- 

28 Quix, F H Nieuwe foestellen voor het khnisch ondersoek der functie 
\an het \estibulaire organ, Nederl tijdschr v geneesk 71 194, 1927 

29 Behrman, W Ueber Indifferenzlagen und Nystagmusgebiete Versuche 
nut Kreisbewegung dcs Kopfes m der Sagittalebene nach emseitiger kalorischer 
Reizung, Acta-oto-laryng , 1940, supp 40, p 1, Versuche mit horizontal hegen- 
den nach emseitiger kalorischer Reizung urn ihre Langsachse rotierten Personen, 
ibid 30 298, 1942 
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ments duplicate those found earlier by de Kleyn and Storm van Leeu- 
wen, 30 but they did not stress the fact that the angle of the upper region 
of the nystagmus is larger than that of the lower one 

The first is of the order of 200 degrees, the second, of the order 
of 140 degrees The remaining angle is occupied by the zones of 
indifference 

We found almost exactly the same values m our experiments m 
contradiction to Veits, 31 who claimed that the zones of indifference 
diverge exactly 180 degrees 

Always, or nearly always, the nystagmus is of shorter duration m 
the reversed than in the normal position 

Still one other symptom is of importance for the performance of 
the calonc test — i e , the influence of movements of the subject during 
the test When a subject is tested in the reversed position and the 
duration is taken, we put him back in the normal horizontal position 
(lying on the back) In every instance we found that the nystagmus 



Fig 2 — The duration of the calonc nystagmus of a subject on the position 
c ™ r j measured in different positions on a binaural axis The numbers indicate 
the duration m seconds Each number belongs to the angle (next to which it 
is placed) indicating the inclination of the body 


belonging to the stimulus in that position occurred, but was of much 
longer duration Some instances may illustrate this 

1 A caloric test with SO cc of water of 30 C in the right ear causes nystag- 
mus to the left of a duration of 180 seconds in a position 60 degrees backward 
and nystagmus to the right of 120 seconds if the body is in the reversed posi- 
ticm, i e, 120 degrees forward If after the end of the last nystagmus the sub- 
ject is turned back very slowly from the reversed position to the original back- 
ward position m such a way that only one or two vertical nystagmus beats are 
e lcited, immediately nystagmus to the left starts again and lasts for 270 seconds 
ls T'stagmus is almost purely horizontal with only a small rotatory component, 
n°t larger than a test performed entirely m the normal position would have 

30 de Kleyn, A , and Storm von Leeuwen, W , Ueber vestibulare Augen- 
retiexe III, Arch f Ophth 107 109, 1921 

j , Vets, C Zur anatomischen Charaktenstik der absoluten kalonschen 
nchtterenzlage, Arch f Ohren-, Nasen- u ICehlkopfh 118 303, 1928 
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shown 2 The same test in another subject performed with water of 44 C 
gave a duration of the nystagmus to the right of 90 seconds in the normal 60 
degree backward position and a duration of nystagmus to the left of 90 seconds, 
likewise, in the reversed 120 degrees forward position After the subject 
was brought back to the normal position the nystagmus to the right returned 
and continued for more than 180 seconds, i e, a total duration of about 300 
seconds 

However, in repeating such an experiment, even when we tried to make everv 
part of it identical as compared with the previous one, we found other values 
not for the primary reaction but for the duration of the nystagmus after the 
movement It may be superfluous to state that we never found horizontal 
nvstagmus after turning the subject on a binaural axis if no thermic stimulus 
was applied 

This result causes us to doubt the quantitative value of any caloric 
test performed on a patient who is moved during the test as indicated, 
for instance, by Brunmgs 4 and Fischer 6 The rotatory component 
of the nystagmus may be of great importance neurologically, as claimed 
b} Aubry, 32 but in that case the measurement of this rotator}’- component 
in the Brunmgs position optimal to obtain it cannot be combined with a 
quantitative determination of the duration of the nystagmus in the 
normal position 

Concluding, one may state that for the caloric test the best position 
of the patient is that of lying horizontally with the head raised on a 
pillow at an angle of about 30 degrees In this way the patient is as 
much at ease as possible and the nystagmus is strongest There is 
no need to obey stucter rules, since over a large range the duration of 
the nystagmus is identical, and it is fairly easy to keep the patient m 
the same position during the whole time of a caloric examination made 
on both ears with hot and cold water 


INFLUENCE OF THE QUANTITY OF WATER USED IN THE CALORIC TEST 


With the subject in the aforementioned position, I have tried to 
ascertain the quantity of water most suitable for the caloric test A 
priori one would be inclined to think that the quantity of water should 
be of great importance to the duration of the nystagmus Nothing 
appears to be less true If water is used at a temperature not too 

near body temperature— for instance, 30 and 44 C the influence 

is absolutely negligible Figure 3 gives some examples of the duration 
of the nystagmus in caloric tests with different quantities of water 
If the temperature differs much from that of the body, the duration 
of the nystagmus after small quantities of water is usually longer than 
after large quantities (upper line) This is what Kobrak called the 


32 Aubry, M Oto-neuro!ogie Technique et interpretation des 
Wb\ rinthiques, Paris, Masson & Cie, 1944 


examens 
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inhibition of the nystagmus by large quantities of water We do not 
share his opinion on the mam points of the problem, but we hope to 
discuss this in a later paper 

The two middle lines of figure 3 indicate the duration of the nystag- 
mus with different quantities of water at the temperatures 30 and 44 C 

It is obvious that the influence of the quantity is of no importance 
here for the duration On the other hand, the lower curve is obtained 
with water of 35 C Here a large quantity induces a longer nystagmus 
than a small quantity 

These results, however, do not imply that the quantity of water is 
of no importance at all It is difficult to measure the end of the 
nystagmus if one uses small quantities of water A subject whose ears 
are syringed with, let us say, 5 cc of water has many irregularities in 
the movements of his eyes, especially at the end of the nystagmus 
He has voluntary movements of the eyes, or apparently such, which 
he is unable to dominate, he blinks his eyelids, sometimes even the 


sec 

150 

lOO 

50 


O 5 lO 25 50 tOO 250 500 cc 

Fig 3 — The duration of the nystagmus is set out as a function of the quantity 
of the water used for the test (abscissa) The upper line indicates the values 
ound for water of a temperature of 18 C The second line is for water of 30 C , 
ie third, for water of 44 C , and the lowest line, for water of 35 C The graphs 
are taken from four different subjects, each series, from one subject 

pupils quickly alter m size, and, finally, the magnitude of the nystagmus 
is usually very small These factors make it extremely difficult to get 
reliable results 

If larger quantities are used, these difficulties do not arise to such 
an extent On the other hand, it is impracticable to use large quantities 
of water, which give good results but require special instruments and 
arrangements for the tests and are more liable to cause vertigo and 
sickness in the patients 

A moderate quantity of about 50 cc has many advantages It does 
not require special arrangements, a normal ear syringe, according to ' 
exander, has a capacity of about 50 cc It is enough to avoid the 
trouble of the very small quantities and not so much as to cause great 
trouble to the patient 
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Concluding, I advocate that about SO cc of water be used m the 
performance of the caloric test, on account of its practical advantages 


INFLUENCE OF THE TEMPERATURE OF THE WATER USED IN THE 

CALORIC TEST 

The influence of the temperature of the water is much greater than 
that of the quantity but not as great as one might be inclined to think 
As long as the temperature differs little from that of the body an 
increase of this difference causes an important increase of the duration 
of the nystagmus, but as soon as the difference is of the order of about 



Fig 4 — The duration of nystagmus following syringing of the ear with 
water of different temperatures is put down as a function of the temperature 
of the water used for the test On the right side nystagmus to the right is 
recorded and on the left side nystagmus to the left The subjects were m the 
horizontal position The quantity of water used was 50 cc 

5 degrees a further increase is accompanied by only a small increase 
in the duration of the nystagmus, so that the difference between the 
reactions is often less after syringing with water of 30 and of 18 C 
than that after syringing with water of 35 and 32 C The diagram m 
figure 4 shows these facts 

In most instances the re\ersion of the nystagmus does not occur 
at the temperature of the body but at 1 or 2 degrees above it This is 
not due to the fact that the temperature of the water decreases during 
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the test, so that the temperature is low er than the measured one This 
was proved by experiments during the caloric test in which the tem- 
perature at the ear drum was taken with the help of a thermoelectric 
point It also indicated that the direction of the induced nystagmus 
changes at a temperature which lies mostly above that of the body and 
maj even be as high as 39 or 40 C This does not quite agree w ith the 
classic theor} of Baranj about the origin of the caloric reaction, but 
this paper is not the proper place to discuss the problem The giaph 
in figure 4 takes an asymptomatic course as soon as the difference of 
the temperature of the w'ater and that of the body is large enough 
At 34 and 42 C the beginning of this asymptomatic course is obnous 
usually and at 30 and 44 C always That a difference of less than I 
degree may cause a clear reaction is shown also in figure 4 (Plum 33 ) 
Using these temperatures, one is practically sure to examine the patients 
m the vertical part of the graph Stimuli of greater intensity (greater 
difference of temperature) only cause greater trouble m the subject 
(pam, sickness, vertigo) , they do not give a better result In our 
clinic we therefore use w r ater of a temperature of 30 and 44 C these 
being stimuli equidistant from body temperature which give good 
nystagmus without eliciting troublesome symptoms (Hallpike 7 ) 

Concluding, I advise that water of 30 to 44 C be used for the 
caloric test, as these temperatures yield the best results with the least 
trouble 

INFLUENCE OF ADVENTITIOUS MEASURES ON THE CALORIC TEST 

Especially m the tests according to Kobrak, wnth very small quan- 
tities of water, it always is advisable to point the jet of w r ater against 
the upper rear part of the ear drum to get the best results 

I could not find any difference m the duration or m the strength 
of the nystagmus whether the jet w r as pointed at different parts of the 
drum or at the wall of the external auditory canal so long as the water 
streamed amply along the drum If the direction of the jet u r as changed 
during the test, no difference of the temperature of the dium was 
observed This was also the case when small quantities of water w r ere 
used, within large limits the same temperature, as well as the same 
reaction, was measured at the drum Carried into practice this means 
that one needs only to be careful to direct die syringing water amply 
through the auditory canal 

As little influence as the quantity of water has on the caloric reaction, 
just so little is the influence of the rapidity of the irrigation of the ear 
^°nly the beginning of the reaction is measured from the same point, 

33 Plum, A Methode zur quantitative Messung, Beitr z Anat Physiol 
U ^ era P d Ohres 18 342, 1920 
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1 e , the end of the syringing We use a moderate velocity of about 
three seconds per 5 cc , i e , thirty seconds for a normal test of 50 cc 

It stands to reason that before performing the caloric tests one 
ascertains that no piece of cerumen closes the auditory canal How- 
ever, the influence of a little piece of cotton or even cerumen is not 
as great as one would be inclined to think, at least when larger quantities 
of water are used An example may illustrate this 

A. left ear with an obstructing piece of cerumen gave the following reactions 
when syringed with 50 cc of w'ater at 30 C 

Duration 210 seconds 

Time of latency 30 seconds 

Frequency 130 beats 

After the removal of the cerumen the values were 

Duration 210 seconds 

Time of latency 15 seconds 

Frequency 160 beats 

Concluding, one sees that the influence of the speed and the direc- 
tion of the stream of water is extremely small Also the influence of 
small pieces of cerumen is negligible 

BILATERAL TESTS 

In order to support the data recorded to this point, we tried to 
verify them with bilateral tests 

The bilateral syringing of both ears at the same time with the same 
stimulus was indicated by Barany and later used by Fischer, 84 Ruttin, 35 
Quix, 80 de Kleijn and Versteegh 37 and others 

If the stimulus is exactly the same on both sides, there is, for the 
most part, no nystagmus of the second degree behind Frenzel’s glasses 
However, if one property of the stimulus is changed, a large difference 
ma\ be introduced without any effect Not before the quantity of the 
w ater applied m one ear is five times as much as the quantity m the other 
ear does nystagmus of the second degiee originate, 10 cc at one side 
and 50 cc at the other side may be tolerated without any effect if one 
takes care to end the stimulation at the same moment If one uses 

34 Fischer, M H Beitrage zur Phjsiologie des menschhchen Vestibular- 
npparates V Bilateralmethoden speziell Doppelspulungen, Arch f d ges 
Plnsiol 213 74, 1926 footnbte 12 

35 Ruttin, E Zur Differenzial-diagnose der Erkrankungen des vestibularen 
Endapparates, der Vestibularnerven und seiner zentralen Bahnen, Verhandl 
deutsch otol Gesellsch , 1909, p 169 

36 Quix, T Ii Versclujnselen bij bet uitspuiten van beide oren tegelijk, 
Xcdcrl Tijdschr geneesk 74 1975, 1930 

37 Versteegh, C, and de Kleijn, A Some Remarks upon Present Position 
of Ph\siolog\ of Labyrinth, J Laryng &. Otol 42 649, 1927 
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the same quantity of w ater on both sides, one may change the tempera- 
ture at either side by many degrees without any effect 

If the temperatures in the vertical pait of graph 4 are taken, a 
difference of temperature of 5 degiees is usually tolerated without any 
nystagmus, while a difference of 10 degrees generally causes definite 
nystagmus Syringing m different directions at the two sides has no 
influence 


CONCLUSIONS 

The best method of perfoimmg the caloric test is discussed, and 
reasons are given why the duration of the nystagmus is the best indi- 
cator of the reaction of the labyrinth on caloric stimulation The time 
of latency, the frequency 7 and the sensations of the subject are less 
suitable on account of their unreliability The influence of the position 
is examined, the best position for the test is the normal horizontal 
position with the head lifted up some 30 degrees on a pillow (Brunmgs) 
The influence of the quantity of water is extremely small For purely 
practical reasons, the use of 50 cc is recommended This quantity 


| . ... , — i- i j — __ — , 

1 2 3min 

Fig 5 — Diagram after Hallpike 7 to register the results of the caloric test 
On the diagram the duration and, if necessary, the time of latency may be indi- 
cated for both ears at temperatures of 30 and 44 C Directional preponderance 
or domination of the reaction of one labyrinth may be read immediately from 
this diagram The points given here are the average values of 60 normal 
subjects 

gives a reaction which is easily measured and does not need special 
arrangements A normal ear syringe has this capacity 

The best temperatures to use are about 30 and 44 C , as with these 
the maximum reactions are obtained with the smallest stimulation, and 
they do not cause disagreeable symptoms m the patients There is no 
need to be especially careful with the direction and the speed of the 
syringing, as the influence of these factors is small or nonexistent 
Experiments with bilateral syringing confirmed the data mentioned 
The diagram given by Hallpike (fig 5) has proved to be extremely 
useful in the clinical registration of the caloric test 

As set forth m the foregoing pages, the use of cold and warm water 
is necessary not only to be sure of the presence of any remainder of 
function of a labyrinth but also to distinguish between directional pre- 
ponderance and predomination of one labyrinth, a distinction seemingly 
°f great importance for neurologic symptomatology (Hallpike 7 ) 
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SUMMARY 

On account of experiments made m performing the caloric test 
on normal subjects, the preferable method of performing this test seems 
to be the following The subject is placed m the normal horizontal posi- 
tion, the head flexed on a pillow at 30 degrees Both ears are syringed 
with 50 cc of water at temperatures of 30 and 44 C 

The interval between the four tests necessary to make a complete 
caloric examination of vestibular function need not be longer than six 
minutes In this way the duration of the whole examination is not 
longer than about twenty minutes, and it gives every result which may 
be expected from this kind of examination The use of the diagiam 
of Hallpike is recommended 



BENIGN CYSTS OF THE PARANASAL SINUSES 
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T)ENIGN cysts which are common m and pecuhai to the paranasal 

sinuses are of two genet al types, those which take oitgin from the 
sinus mucosa and those which mvade the maxillaiy sinuses from the 
teeth Dermoids and cjsts of the facial cleft, which frequently involve 
the nasal structures, rarely involve the paranasal sinuses propei While 
the pathogenesis of some types of cysts found in the sinuses is fairly 
well understood, the derelopment of others is not adequately explained, 
nor is the etiology of certain types established 

A simple classification of these cj'sts is as follow s 

A Cysts arising from the sinus mucosa 

1 Nonsecreting cysts 

2 Secreting cysts 

(a) Retention (glandular) cyst 

C b ) Mucocele 
B Odontogenic cysts 

1 Follicular cysts (dentigerous x ) 

2 Radicular (root) cyst 

1 his classification does not include cystic neoplasms, therefoie 
adamantinomas, which may become cystic, are not included 

CYSTS ARISING FROM THE SINUS MUCOSA 
NONSECRETING CYSTS 

The nonsecreting cyst is an accumulation of sti aw -colored exudate 
w the subepithelial, loose connective tissue of the maxillary sinuses 

nncal and roentgenologic evidence of its occurience m other sinuses 
ls lacking 

^ a ^ l °logtc Factors — The pathogenesis of this cyst is not clear Areas 
0 the subepithelial stroma adjacent to such cysts frequently show 
accumulations of fluid in the tissue spaces MacGregor 2 pointed out that 
an increasing accumulation of fluid m the tissue, with the breakdown of 
__f rs connective tissue septums and the coalescence of these small 

-. r r . 0rn Division of Otolaryngology of the University of Chicago, the School 

Medicine 

2 c ^ st IS a follicular cyst which contains a tooth 

of ^ , f ac re S°r, G W The Formation and Histological Structure of Cysts 
Maxillary Sinus, Arch Otolaryng 8 505-519 (Nov) 1928 
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cystic areas w ould explain the formation of a larger cyst These changes 
m the subepithehum are piobably inflammatory Multiple microscopic 
collections of fluid are commonly seen with hyperplasia of the sinus 
mucosa, whether on an allergic or an infectious basis The typical path- 
ologic picture is shown in figure 1 A Clinically, these cysts are asso- 
ciated more frequently with infection than with allergy 

The selective occurrence of these cysts m the maxillary smus is best 
explained on an anatomic basis The interstitial fluid probably collects 
on the floor of the antrum by the force of gravitation, and the thin walls 
are prevented from rupture by the support of the bony walls of the 
smus 

The Avail of the cyst varies m thickness but is generally very 
thin The lining membrane consists of a few strands of fibrous tissue, 
and the wall is infiltrated with varying numbers of eosinophils, lympho- 
cytes, plasma cells and neutrophils, the distribution depending on the 
inflammatory response incited The smus mucosa is reflected over the 
top of the cyst Eichelberger and Lindsay 3 made a chemical analysis 
of the fluid of the cyst in 11 cases and found the protein values, specific 
gravity and pattern of electrolytes to be approximately those of an 
inflammatory exudate 

Symptoms — Symptoms usually are not evident in the case of very 
small cysts but become evident as the cyst enlarges A cyst which 
appears to occupy the lower half or more of the smus is capable of 
producing not only local symptoms but also generalized complaints 
of fatigue, lassitude, headache, dizziness and irritability This cyst is 
a relatively common occurrence in clinical practice and was found by 
Grossman and Waltz 4 m 6 cases in 80 consecutive roentgenograms 
of the sinuses In 3 of these cases the patients complained of 
toothache and were relieved by puncture of the antrum Straus 5 reported 
a case m which optic neuritis began to subside two days after removal 
of a nonsecretmg cyst Lindsay 5a noted that removal of nonsecreting 
cysts m 3 cases of infectious arthritis resulted in relief of symptoms m 
2 cases and precipitation of a severe attack m the third case Although 
orchnarv methods almost always show the fluid from the nonsecretmg 
cvst to be sterile, there is clinical evidence that it may act as a toxic focus 

3 Eichelberger, L, and Lindsav, J R Chemical Composition of Fluids 
from Benign Cysts of the Antrum, Proc Soc Exper Biol & Med 48 191-195 
(Oct) 1941 

4 Grossman, J W , and Waltz, H F Non-Secreting Cysts of the Maxillary 
Sinus, with Special Reference to the Roentgen Aspects and Diagnosis of the Large 
Types, Am J Roentgenol 52 136-144 (Aug) 1944 

5 Straus, G D Mucosal Cysts of the Maxillary Smus, Laryngoscope 54 
267-276 (June) 1944 

5a Lindsay, J R Nonsecreting Cysts of the Maxillary Sinus Mucosa, 
Laryngoscope 52 84-100 (Feb) 1942 
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Clinical Cowse A cyst once formed may persist and increase m 
size until spontaneous rupture occurs A very small cyst may disappear 
without the sudden unilateral discharge of fluid that would indicate 
rupture On the roentgenogi am the nonsecietmg cyst appeals as a 
dome-shaped shadow arising from the floor of the antrum It may 



connective tissue P £ rpastlC Slr l us mucosa The fluid spaces seen in the subepithelial 
cystic polyp 0 f th p y , er ff may hy confluence lead to the formation of a cyst B, 
is that the maxillar y sinus An important diagnostic point in this 

(arrow) , however tu, . ot tIle P ol yP stands away from the bony sinus wall 
Se creting cys t (V a< L Tf s ’ tuatl ° n is not present in all cases C, the wall of a non- 
cavity is j ined , stained with Mallory’s connective tissue stain The cystic 

r 'ght antrum (arrow) (case f) r ° US connectlve tissue D, nonsecreting cyst m 

however, flu +1 

which cannot «: nUS P rociuce complete homogeneous clouding, 
e i ei entiated roentgenologically fi om empj ema There 
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is no alteration m the bony wall of the sinus, and a sinus containing 
such a cyst with minimal other pathologic changes generally may be 
transillummated well Millhon and Brown 6 recently reported finding 
dome-shaped cysts m the maxillary sinuses m 24 of 600 consecutive 
complete dental roentgenograms They noted that 1 cyst had been 
piesent without change in size for six years, and yet that others had 
disappeared m a year Wright 7 reported that round shadows in the 
maxillary sinuses were present m about 5 per cent of all roentgenograms 
of sinuses taken m a military hospital 

Large degenerating polyps may become cystic and give a roentgeno- 
logic appearance similar to that of the nonsecretmg cyst Differentation 
is possible, however, m some cases, such as that illustrated m figure 1 B, 
m which the lateral wall of the polyp stands away from the bony wall 
of the sinus Histologically, this growth proved to be a thick-walled, 
degenerating polyp with large central cystic spaces containing straw- 
colored fluid A nonsecretmg cyst presents a roentgenologic shadow of 
uniform density, whereas cystic polyps, because of their irregular shape, 
will sometimes create shadows of irregular density 

A fluid level is easily differentiated from a nonsecretmg cyst by 
its flat horizontal surface and by the meniscus which can usually be 
seen Also, the surface of a fluid level remains horizontal in all positions 
of the head, whereas the shadow of a nonsecretmg cyst will not change 
its shape or position 

Dental cysts involving the antrum may create a roentgenologic 
shadow which may be confused with that of the nonsecretmg cyst 
A follicular (dentigerous) cyst which contains a tooth may be easily 
distinguished, however, when a tooth is not present, roentgenologic 
differentiation may be more difficult Both follicular and radicular cysts 
destroy bone as they expand and may completely erode through one 
or more of the bony sinus walls, with resulting facial or mtranasal 
deformity Nonsecretmg cysts, on the other hand, never affect the 
bony sinus wall A radicular (root) cyst bulging up into the antrum 
may also have a more irregular upper border than has the nonsecretmg 
cyst 

T) catmcnt — Occasionally a nonsecretmg cyst may disappear after 
spontaneous rupture oi after puncture and lavage of the antrum In 
manj cases the removal of part or all of the cyst wall through an antrum 
window operation may result in a cure Complete lemoval is some- 
times necessary for a clinical cure In cases m which there is also an 

6 Millhon, J A, and Brown, H A Cysts Arising from Mucosa of 
Maxillarj Sinus as Seen in Dental Roentgenogram, Am J Orthodontics (Oral 
Surg Sect) 30 12-15 (Jan) 1944 

7 Wright, R W Round Shadows in the Maxillary Sinuses, Laryngoscope 
56 455-489 (Aug) 1946 
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extensive hyperplastic change m the sinus mucosa it is necessary to 
perform a radical removal of the contents of the sinus, for which pro- 
ceduie the Caldwell-Luc opeiation is pieferred 

Case 1 — S S , a woman aged 57, had severe osteoarthritis of the spine In 
a search for foci of infection, roentgenograms of the sinuses were made and 
revealed a dome-shaped shadow arising from the floor of the right antrum (fig 
1 D) The patient had no local sjunptoms to indicate disease of that sinus A 
curved punch was introduced into the cyst thiough the inferior meatus, and 6 cc 
of straw-colored fluid was removed Staphylococcus aureus and Staphylococcus 
albus were cultured from this fluid Three weeks later radical maxillary 
sinusotomy (Caldwell-Luc operation) was performed on the right side The 
mucosa of the sinus was found to be decidedly hyperplastic and to contain 
numerous small retention cysts There was a thick folded membrane, representing 
the collapsed cyst wall, in the floor of the sinus (fig 1C) Recovery from the 
operation was uneventful The patient was not kept under observation long enough 
for one to determine the extent of improvement of the arthritis The case presented 
one of the rare instances in which organisms were cultured from the cyst fluid It is 
possible that the cyst fluid or the culture mediums were contaminated 
The diagnosis was a nonsecreting cyst of the right maxillary sinus 

RETENTION CYST 

Blockage of the duct of a tuboacmose gland of the sinus mucosa 
results in a cystic dilatation of the gland by accumulating secretions 
Such a cyst never becomes large At operation the cyst is often described 
erroneously as a small abscess It appears as part of the histopathologic 
picture m chrome inflammation or hyperplasia of the sinus mucosa, of 
either allergic or infectious cause 

Pathologic Factois — A number of these cysts were sectioned serially 
and the glandular duct examined histologically There was usually 
pronounced hyperplasia of the normally columnar ciliated epithelium 
of the duct, which had become thick and pseudostratified, with resulting 
appreciable narrowing of the lumen of the duct This situation is well 
shown m figure 2 A The effect of toxins on ciliary action must be 
considered also as a cause of retention 

The wall of the cyst is lined with a single layer of cuboidal cells 
Beneath this secretory epithelium is a loose connective tissue stroma, 
containing acute or chronic inflammatory cells m varying numbers 
(% 2 5 ) 

Chni-cal Significance — This cyst is apparently not symptomatic m 
itself, and it is not evident individually, either clinically or roent- 
genologically 

MUCOCELE 

A mucocele is an accumulation of the products of secretion, des- 
quamation and inflammation within a paranasal sinus, with distention 
of the walls of the sinus True mucoceles occur typically m the fiontal 
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Fig 2 — A, duct of a retention (glandular) c>st D indicates a narrow, tortuous 
gland duct with h\perplastic epithelium, N, cuboidal epithelium of more normal- 
appearing ducts, and R , rupture of cyst wall with round cell infiltration B, the 
wall of a retention cjst The mucosa of the maxillary sinus is reflected over the 
top of the cist 
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sinus and ethmoid cells, and moie laiely m the maxillary or sphenoidal 
sinuses Many cases described m the literature as those of mucocele of 
the maxillaiy sinus have been instances either of a nonsecreting cyst or 
of a dental cyst In oui experience, ovei half the operations for chionic 
inflammatory disease of the fiontal sinus were performed for the treat- 
ment of mucocele 

Pathologic Factois — Obstruction of the nasofiontal duct or a par- 
ticular ethmoidal ostium piobably occuis m all cases of true mucocele 
Oui experience indicates that blockage of the nasofiontal duct maj 
occur temporarily m an acute episode without formation of a mucocele 
However, the lecurrence of acute attacks associated m some instances 
with blockage apparently increases the probability of an eventual 
permanent blockage and formation of a mucocele In a compi ehensive 
review of the liteiature, Wilkerson® noted that trauma, neoplasm and 
regional infections have been commonly considered etiologic factors m 
the narrowing and obstruction of these small passages The dependent 
position of the ostium of the frontal smus may be a predisposing factor 
m that during an acute attack with obstruction the pioducts of inflam- 
mation accumulate at that point and predispose the opening to increasing 
fibrosis and stenosis Whether or not the mucocele always takes oiigm 
during an acute inflammatory episode is not definite A slow, progres- 
sive blockage of the ostium and gradual leplacement of air by the 
accumulating secretion and cellular debris might occur and explain the 
absence of the pam which usually occurs in cases of acute obstruction 
Lobell 8 9 noted that apparent obstruction of the nasofrontal duct can 
occur without formation of the classic mucocele He expressed the 
belief that some form of cystic degeneration of the smus mucosa must 
take place before a mucocele develops 

Histologic examination of the wall of a mucocele reveals that it is 
the distended mucoperiosteal lining of the smus throughout This is 
demonstrated in figure 3 B, C and D The pseudostratified columnar 
epithelium normally seen on the surface is compressed into low columnai 
or cuboidal epithelium, with occasional goblet cells There is a pro- 
nounced decrease in tuboacinose glands The epithelium rests on a dense 
connective tissue wall of varying thickness, the stroma usually showing 
mild infiltration with small round cells 

Symptoms — There is usually a history of previous attacks of frontal 
oi ethmoidal sinusitis In some of these episodes there may have been 
swelling of the upper lid, or an orbital abscess may have been drained 

8 Wilkerson, W W, Jr Mucocele of the Nasal Accessory Sinuses, 
Laryngoscope 55 294-308 (June) 1945 

9 Lobell, A Relationship Between Mucoceles and Cysts Report of Cyst 
of Maxillary Smus, Arch Otolaryng G 546-551 (Dec ) 1927 
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Fig 3 — A, a mucocele of the right frontal sinus The bony walls have lost 
their septate appearance There is a mild, bordering osteosclerosis B, wall of the 
mucocele shown in A The epithelium of the sinus mucosa is conspicuously com- 
pressed The subepithelial tissue consists of -a thick layer of dense fibrous tissue 
infiltrated with lymphocytes C, photomicrograph of another mucocele of the 
frontal sinus which was removed intact The mucopenosteum of the sinus forms 
the wall of the cyst throughout Part of the thickened wall has been displaced 
into the cyst D, higher magnification of the wall of the mucocele show'll in C 
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The development of the mucocele, howevei, is usually slowly progressive 
and the onset not cleaily related to an acute attack Generally the 
patient first notices a downward and outward displacement of the eye 
Because the displacement is slow, diplopia developes only late, if at all 
Visual impairment, limitation of movement ot the globe and ptosis may 
occur Nasal blockage on the involved side may result trom expansion 
of the mucocele into the nasal passage 

Clinical Findings — As the mucocele mci eases m size, theie is pies- 
sure erosion of the bony walls of the sinus, which often become so thm as 
to ciepitate on palpation This painless expansion maj progiess to 
involve the orbit, nasal cavity, anterior ciamal fossa and anterior wall 
of the frontal sinus, w ith deformity of the forehead Characteristically, 
there is palpable a tense elastic mass beneath the medial aspect of the 
supraorbital ridge The eye is usually displaced forward, downward and 
laterally Intranasal deformity is more commonly associated with 
ethmoidal mucoceles Infection of the contents of the cyst may lead 
to a pyocele, with signs of acute inflammation (fig 4) Erosion of the 
posterior wall of the frontal sinus predisposes to the occurrence of an 
intracranial complication during an acute exacerbation 

Roentgenologic findings depend entirely on the size and location of 
the mucocele and the amount of deformity caused by it The contents 
of the cyst lender the cavity slightly less ladiolucent than the normal, 
air-filled sinus , however, pressure erosion of the bony walls due to the 
expansion of the cyst may more than offset this added density 10 In the 
early stages there may be mild osteosclerosis of the sinus wall, as a 
result of reactionary bone formation, but as the cyst increases m size the 
borders of the sinus lose their septate appearance, and the maigms of 
the expanding cavity become smooth and larefied until but a thm shelf 
of bone remains (fig 3 A) 

Tieatment — Mucocele requires surgical treatment Those situated 
in the ethmoidal sinus and those of the frontal sinus which have expanded 
downward so as to involve the anterior ethmoidal cells may be suitable 
for an mtranasal operation However, m our experience, the number 
which can be treated in this way is small In most cases an external 
frontal sinusotomy has been required for sufficient exposure An 
essential part of the surgical treatment of mucocele of the frontal sinus 
is the complete removal of the remaining parts of the floor of the frontal 
smus and all frontoethmoidal cells In most cases, the anterior ethmoidal 
cells have been at least partly involved, and the nasofrontal duct has 
been irreversibly damaged It is necessary then to do an exenteration, 


10 Hartung, A , and Wachowski, T Mucocele of the Frontal Sinus, with 
pecial Reference to Roentgen Aspects and Report of Four Cases Am J 
Roentgenol 34 30-36 (July) 1935 
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Fig 4 — Infected mucocele of the left frontal sinus (pyocele) (case 4) 



Fig 5 — A, mucocele of the frontal sinus (case 2) Preoperative views show 
the t\pical proptosis and downward and lateral displacement of the right eye B, 
a preoperatne roentgenogram of mucocele of the frontal sinus (case 2) There is 
complete absence of the middle two thirds of the right supraorbital ridge C, 
a roentgenogram in the same case two months after operation, showing the right 
frontal sinus completely filled with lodochlorol® (chloriodized peanut oil, represent- 
ing 27 per cent of iodine and 7 5 per cent of chlorine) The outline is sharp and in 
direct contact w lth the bonj w’alls 
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being careful to remove all parts of the floor of the frontal extensions of 
the ethmoidal cells, as well as those of the floor of the frontal sinus A 
large opening is then pror ided into the nose through the enlarged naso- 
frontal duct and anterior ethmoidal cells Experience has shown that m 
some cases there is a tendency to postoperative closure of this naso- 
frontal opening Poor drainage, with a tendency toward chronic sup- 
puration, is the result Because of the tendency to closure and recurrence 
of suppuration, it is essential that the surgical steps be carried out as 
carefully in the case of a mucocele as m that of chronic suppuration of 
the frontal sinus 

Case 2 — B J , a girl aged 16, first came to the ear, nose and throat clinic with 
the history that her right eye had begun to protrude eleven months before and that 
the condition was becoming worse There were now headaches in the right 
frontal area 

At the age of 6 the patient had had an infection of the upper respiratory tract, 
after which the right eye had become swollen and red Incision of the upper lid had 
been followed by purulent drainage This history suggested acute suppurative 
ethmoiditis and orbital cellulitis However, the age of the patient did not preclude 
acute frontal sinusitis as well 

Examination revealed proptosis and lateral and downward displacement of the 
right eye (fig 5 A) There was diplopia on left lateral gaze Palpation revealed 
a defect in the medial two thirds of the supraorbital ridge In this region and in 
the superior medial aspect of the orbit was a firm, elastic, nontender mass 
Roentgenograms of the sinuses levealed complete absence of the medial turn thirds 
of the supraorbital ridge (fig 5 B and C) 

An external frontal sinusotomy v'as done, revealing a cjstic cavity filled 
with mucopurulent material The cyst lay partially within the orbit and had 
obliterated part of the anterior ethmoidal cells and the nasofrontal duct A wide 
opening was made from the nasal fossa directly into the cystic cavitv, the cystic 
lining being left in place Because this nasofrontal opening had a tendency to 
close, the patient used a nasofrontal duct dilator at home for several months 
Recovery was otherwise uneventful 

The diagnosis was a mucocele of the right frontal sinus 

Case 3— B H, a woman aged 33, was first seen by us on Feb 8, 1940 She 
gave the history of having had right-sided headaches and swelling around the 
right eye at the age of IS At the age of 16 she had had an intranasal operation but 
a cx Penenced no relief from symptoms The following year an external nasal 
operation had been performed on the right frontal sinus and had given relief from 
ca aches For the past five years she had noted gradual displacement and loss 

? y isi0n in the right eye One month prior to admission the right-sided headaches 
bad recurred 

The patient presented the pronounced facial deformity seen in figure 6 B 
se { nS ' lt: nasa ^ cavity was filled with a large bulging mass, pushing the nasal 
the Um t0 ''* le ^ ' nere was a complicated cataract of the right eye, and 

exa^ I5nt C ° U ^ ^ etect only hand movements at 3 feet (90 cm ) Roentgenologic 
6^) revealed a multilocular lesion of the right frontal sinus, 
bulginsT^T lnt ° the ° rblt ’ nasaI cavlty and rnaxi H ar y sinus on that side and 
abore tli' 0 ] 0 1 6 antenor crania l fossa The right frontal bone was thickened 
esion (chronic proliferative osteomyelitis) 
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On February 14, an external radical frontoethmoidal sinusotomy was performed 
on the right side, re\eahng a huge cavity in the frontal and ethmoidal area, 
the canty was filled with a large cyst containing a thick, mucoid secretion The 
cyst extended into the orbit and the maxillary smus The remaining ethmoidal 
cells were removed The dura was exposed widely A wide opening was left 
from the nasal fossa into the cystic cavity Cultures grew Staph aureus and 
Staph albus 

Recovery was uneventful 

The diagnosis was mucocele of the right frontal sinus, encroaching on the 
ethmoidal and maxillarj sinuses and the anterior cranial lossa 



Tig 6 — A, mucocele of the right frontal sinus (case 3) There is expansion of 
the cjst into the orbit, nasal cavity, maxillary smus and anterior cranial fossa The 
frontal bone is thick and sclerotic above the right frontal sinus (chronic pro- 
liferative osteomyelitis) B, photograph of the patient m case 3, showing the dis- 
placement of the right eye and deformity of the frontal area 

C\se 4 — A L, a man aged 26, when first seen on June 28, 1930, gave a history 
of hawng recened a blow to the forehead two icars previously, after which 
injury he had had a swelling and much pain o\er the left e\e Since that time, he 
had had headaches in the left frontal area These had occurred about once a month 
and had lasted two or three dajs One month prior to consultation the headache 
had been accompanied with swelling of the left upper eyelid The only finding 
Was pus in the left middle meatus The roentgenogram showed complete clouding 
of the left frontal sinus and partial clouding of the left antrum A purulent 
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secretion was obtained repeatedly on lavage of the antrum A nasoantral window 
was made on the left side, after this operation the patient was free of symptoms 
until 1938 (eight years), when he began again to have occasional headaches in the 
left frontal area, accompanied occasionally with swelling of the left upper eyelid 
On July 23, 1942, there developed a tender, red, edematous swelling of the left 
frontal area and upper eyelid with constant, severe pain localized to that area and 
accompanied with fever and malaise (fig 4) Roentgenologic examination revealed 
clouding and an irregular outline of the left fiontal sinus, with decided sclerosis 
around the border Vision was normal, and the fundi were clear The general 
physical and neurologic examination revealed an essentially normal condition 
An external radical frontal sinusotomy v'as performed the following day 
A large, pus-containmg cavity was opened There were granulations on the 
posterior wall At this point the bony wall was dehiscent, and a large abscess 
cavity in the anterior cranial fossa was exposed The extent of the abscess cavity 
could not be definitely determined The anterior ethmoidal cells were completely 
exenterated, care being taken to remove any remnants of the floor of these cells 
and of the frontal sinus Cultures grew hemolytic streptococci and Staph aureus 
There was drainage of cerebrospinal fluid from the sinus for about two weeks after 
operation Sulfadiazine was given in sufficient amounts to maintain a high con- 
centration in the blood during this tune 

Recovery was uneventful However, five years later, puffiness of the left eyelid 
occasionally appeared in the mornings during head colds, and there was a periodic 
purulent discharge from the frontal sinus 

The diagnoses vveie (1) acute infection of a mucocele (pyocele) of the left 
frontal sinus and (2) extradural abscess of the left anterior cranial fossa 

MUCOCELE AND PROLIFERATIVE OSTEOMYELITIS 

The occutrence of a mucocele along with the extensive prolifera- 
tion of new bone is not unusual In the past it was generally thought 
that in such cases an osteoma of the sinus had caused blockage of the 
nasofrontal duct with resulting mucocele or that possibly the develop- 
ment of the mucocele and the osteoma were independent In some 
instances the history and clinical findings seem to indicate that the 
proliferation of bone has been secondaiy to the inflammatory process 
Mawv ell 13 recently presented a series of 8 cases of chronic proliferative 
osteomyelitis of the skull, in 6 of which the condition was secondary to 
sinus infections A mild degiee of chronic proliferative osteomyelitis 
is illustrated by case 3 (fig 6 A) 

Case 5 in this series is presented as an example of extensive prolifei a- 
tion of new bone along with an infected mucocele The widespiead 
distribution of the new bone within the sinus and the dissemination 
°f the purulent discharge in pockets throughout the new bone indicated 
that the osteogenic process was secondaiy to the inflammatory reaction 
n ^ lls case proliferative osteomyelitis seemed the correct interpretation 

on c l ,mc al observation The histopathologic observations supported 
this diagnosis 


Ot V Atwell, J H Chrome Proliferative Osteomyelitis of the Skull, Ann 
01 . Rhm &. Laryng 55 719-742 (Dec ) 1946 
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Case 5 — M C , a woman aged 46, when first seen by us on April 6, 1946, stated 
that she had been struck on the foiehead by a door eight months previously 
Three months later she had noted a swelling over the right frontal area and of 
the right upper eyelid and for the past month had had an aching pain in that area 
She had no nasal discharge 

On examination the bone over the right frontal sinus was tender and bulged 
considerably A smooth, elastic, tender mass was palpable beneath the right supra- 
orbital ridge and displaced the eye downward and laterally 

Roentgenologic examination showed evidence of pronounced sclerosis of the right 
frontal sinus The peripheral margins of the sinus throughout appeared hazy and 
sclerotic (fig 7 A) The pain and tenderness in that region subsided on administra- 
tion of 1 Gm of sulfadiazine four times a day 

An external radical frontal sinusotomy was performed on the right side on 
April 24 The frontal bone was found to be considerably thickened A large mass 



Fig 7 — A (case 5), mucocele of the right frontal sinus associated with 
chronic proliferative osteomyelitis of the frontal bone The cvst had expanded 
into the orbit It contained mucopus and a mass of new' bone B, photomicrogi aph 
of new' bone removed from the frontal sinus m case 5 The bone trabecula'e are 
lined with osteoblasts Between the bone trabeculae is a vascular fibrous tissue 
richlj infiltrated with small round cells 

of soft cancellous bone almost filled the smus and appeared to be attached on wide 
bases to both the anterior and the posterior wall Over the entire extent of the 
sinus walls was a soft lajer of new bone, which was scooped out with a large 
bone curet Small pockets of pus were dispersed throughout this new bone The 
rest ot the sinus was filled w ith mucopus The cyst protruded into the orbit through 
a defect m the floor of the sinus The anterior third of the middle turbinate body 
was amputated, the anterior ethmoidal cells were removed, and a wide opening 
was made into the nose 

There was diplopia on left lateral gaze for about five months after operation 
When last seen bv us, one jear after operation, the patient was free of symptoms, 
and the right eve had returned to its normal position 
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The diagnosis was chronic infection of a mucocele in the right frontal sinus 
with chronic proliferative osteomyelitis of the frontal bone (A microsection of the 
new bone growth is seen in fig 7 B ) 

ODONTOGENIC CYSTS 

A review of dental embryology is presented for the purpose of 
clarifying the histogenesis of follicular and radicular cysts 

Tooth development begins by extension of the dental lamina down 
into the primitive gum, where knoblike thickenings occur These form 
into inverted cup-shaped structures, having an inner and an outer 
enamel epithelium, separated by a filling of looser cells, the stellate 
reticulum (fig SA ) Specialized connective tissue cells, the odontoblasts, 
'■-arise from the thickened mesenchyme beneath the deeper side of the 
enamel organ and are concerned with the formation of dentine Then, as 
enamel is laid down on the dentine, the stellate reticulum disappears, and 
the outer enamel epithelium loses its separate identity 

Follicular cysts develop from enamel organ epithelium around the 
crown of the tooth The cause of the development of the cyst is not 
definitely known One theory is that it forms by dissolution of the 
stellate reticulum and distention of the dental follicle 

As the tooth develops, there is a downward extension of the enamel 
epithelium over the upper part of the dental papilla, thus forming Hert- 
wig’s sheath (fig 8 B) It has conclusively been shown that remnants of 
this epithelial sheath may persist in the periodontal membrane after 
tooth development is completed The epithelium m an apical granuloma 
is probably derived from these cell nests (debris of Malassez) Inflam- 
matory stimulation causes the epithelium to proliferate m the form of 
strands, which may ramify in the granulation tissue (fig 9 A) The 
tendency of the epithelium to grow on a surface often results m its 
forming a complete lining of an abscess cavity 

Radicular cysts may develop from these apical granulomas , whether 
or not these cysts have an epithelial lining depends on whether or not 
epithelial rests have been caught in the granuloma (fig 9B ) 

The formation of a cyst depends on the following factors ( 1 ) central 
dissolution of the granuloma, (2) transudation of fluid through the cyst 
7 all > (3) absence of spontaneous drainage by formation of a fistula and 
( ) a mild clinical course without surgical intervention 

FOLLICULAR CYST 

The follicular cyst is derived from enamel organ epithelium and 
usually contains the crown of a tooth m its wall It occurs more fre- 
queutly m the mandible than in the maxilla This cyst may arise from 
m\i° P errnanent or deciduous teeth but has origin most commonl}*- 
16 ename ^ organ of the third molar When a tooth is present in its 
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wall, the cyst is commonly termed a dentigerous cyst Occasionally 
there are multiple cysts or multiple teeth in one cyst There will be 
no tooth m the cyst wall if the cyst develops from the enamel epithelium 
before it has become sufficiently differentiated to form enamel 12 



Fig 8—^4, an early tooth bud m a newborn infant OE signifies the outer 
enamel epithelium , IE, the inner enamel epithelium , S, the stellate reticulum and P, 
the dental papilla B, a developing molar in a 4 month old infant EP signifies 
enamel epithelium , D, dentine , E, enamel , O, odontoblasts , P, dental papilla, and 
H, Hertwig’s sheath Inset, a high power view of the epithelium of Hertwig’s 
sheath 

12 Thoma, K H Oral Pathology A Histological, Roentgenological, and 
Clinical Stud} of the Diseases of the Teeth, Jaws, and Mouth, St Louis, C V 
Mosb} Compam, 1941 
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The cause of th,s maldevelopment of the dental folI.de ,s not known 
Patholog,c Factors - The cyst wall consists of a connective tissue 

u r Th r y,n? ir ,ty ’ and a ,mmg ° f z: 

huru There is usually an mfilt.at.on of small round cells mto the sub- 
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displaced far from its original site It was shown by Cahn 13 that there 
may be transition from this simple odontogenic cyst to adamanto- 
blastoma 

Symptoms — There often are no symptoms until the cyst is so large 
as to cause deformity of the alveolar process, palate or face Pam, if 
present, is usually minimal and, when due to pressure on nerves, may 
be referred to other parts of the face 

The cyst may invade, completely fill and expand the walls of the 
maxillary sinus The cyst may become infected 

Clinical Findings — Facial or nasal deformity may occur when the 
follicular cyst is so large as to fill the maxillary sinus and expand its 
walls An additional clinical finding m some cases is the absence of a 
tooth on the involved side 

The typical roentgenologic picture of the alveolar piocess is that of 
a rounded area of destruction of bone with smooth bordeis and contain- 
ing a tooth When the antrum is involved, a shadow of increased density 
is seen to bulge up from the floor The tooth, when present, is often 
displaced into the sinus As the follicular cyst becomes larger, one or 
more of the bony sinus walls may become thin, smooth and expanded 

Tieatment — The treatment is complete surgical removal of the 
follicular cyst and its contents Care should be used m removing all the 
cyst wall, as it may be adherent to the bony wall of the sinus m some 
areas The removal is usually best accomplished by the Caldwell-Luc 
operation 

Case 6 — H G , a man aged 20, complained only of recent pain in the right 
side of the face Clinical examination revealed a bulging inward of the lateral 
wall of the right nasal passage The right third molar tooth had not erupted 

Roentgenologic examination re\ealed complete clouding of the right maxillary 
sinus A shadow having the general contour of a tooth lay in the posterolateral 
angle of the sinus (fig 10 B and C) 

A radical antrotomy was performed on the right side The bony wall m the 
region of the canine fossa was thin The cyst wall was tough and under tension 
It was needled, and 20 cc of thick viscid material was removed The wall of the 
cyst was adherent to the floor A large tooth projected into the cyst from the 
posterolateral wall near the floor It was removed with the cyst wall without diffi- 
cult} There was no bone in the nasoantral wall below the inferior turbinate 
process A. large window was made into the nose through the inferior meatus 4 
section through the wall of the cyst is seen in figure 10 A 

The diagnosis was a follicular (dentigerous) cyst of the right third molar tooth, 
filling the right maxillary sinus 

RADICULAR CYST 

The radicular c)st develops at the root of a tooth, in contradis- 
tinction to the follicular cyst, which develops around the crown As 

13 Cahn, L. R The Dentigerous C>st as a Potential Adamantinoma Dent 
Cosmos 75 889-993 (Sept ) 1933 
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previously stated, the radicular cyst probably develops from central 
necrosis of an apical granuloma The occurrence of an apical granuloma 
secondary to infection of the pulp canal is common When the acute 
inflammatory reaction is mild, the condition may go untreated and the 
granuloma increase in size Central dissolution may take place by 
abscess formation or possibly may be due to a vascular disturbance 

Pathologic Factois — Occasionally the centrally degeneiated apical 
granuloma will proceed to formation of a cyst if not mtei fered with 
Epithelial rests from Hei twig’s sheath may be caught m this granuloma 
and under stimulus will partially or completely line the cystic space 
The epithelium is the stratified squamous type and closely resembles oral 



Fig 10 — A, wall of a follicular cyst (case 6) E indicates stratified squamous 
epithelium lining the cyst, JV, dense fibrous tissue wall, and B, a small sliver of 
bone from the surrounding bony wall B, follicular cyst of the right maxillarj sinus 
(case 6) The tooth has been displaced into the posterosuperior aspect of the 
right maxillary smus (arrow) C, axial view (case 6) The arrow indicates a 


epithelium As stated before, whethei or not radicular cysts are 
epithehzed depends on whether or not paradental epithelial debris is 
piesent The cyst fluid consists of inflammatory exudate, necrotic 
tissue and cholesterol crystals The wall consists of a connective tissue 
stroma of varying density, uchly infiltrated with small round cells and 


some small blood vessels The degree of cellular mfiltiation and 
)rosis of the cyst wall is detei mined by the amount of inflammatory 
reaction and the age of the cyst As the cyst expands, resorption of 
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bone takes place Outside this zone of bone resorption, however, new 
bone is usually laid down, so that as the cyst bulges up into the antrum 
a thin shell of bone may cover it 

Symptoms — Symptoms aie usually minimal, however, there may be 
toothache and pam over the side of the face As the cyst expands 
downward through the alveolus, a tender swelling of the gum may 
result Rupture may occur, with drainage of the contents of the cyst 
into the mouth The cyst may develop after the offending tooth has 
been removed One might assume that m such a case an infected root 



Fig 11 — A, wall of a radicular cyst (case 7) M indicates the mucosa of the 
maxillary smus , B, the bony capsule, and G, granulation tissue B, radicular cyst 
(case 7) There is a dense shadow extending from the alveolar process up into 
the left maxillary sinus (arrow) C, roentgenogram m the same case, with 
iodized oil U S P outlining the cystic space 

fragment had been left in the alveolar process or that a pyogenic 
granuloma had persisted after extraction of the tooth 

Clinical Findings — Swelling and tenderness over the involved 
maxillary smus or of the gum may be present Dental roentgenograms 
reveal the round area of bone destruction in the alveolar process, usually 
around the root of a tooth When the antrum is involved, roentgeno- 
grams of the sinuses reveal a dense, homogeneous shadow bulging up 
from the floor This shadow may be so large as to involve the entire 
smus 
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Treatment — Offending teeth which remain should be extracted It 
is essential to remove all diseased tissue from the alveolar process If the 
maxillary sinus is infected or extensively occupied, it should be exenter- 
ated, for which procedure a Caldwell-Luc approach is most suitable 
Care should be taken to create a nasoantral window which will remain 
open 

Case 7 — M K., a woman aged 40, complained of pain and swelling, of three 
days’ duration, in the region of the left cheek All the left upper teeth had been 
removed one year previously, without event Examination revealed tenderness and 
puffiness of the left cheek over the left maxillary sinus There was a red, tender 
and fluctuant mass, the size of a hazelnut, on the buccal aspect of the gum in the 
left upper premolar region Purulent material was aspirated and iodized oil 
U S P injected into the cyst 

Roentgenograms revealed a poorly defined mass extending from the floor 
up into the left maxillary sinus Injection of iodized oil U S P outlined a large 
cyst extending from the alveolar process up into the sinus (fig 11 B and C ) 

One month later, with the use of local anesthesia, a mucopenosteal flap 
was raised to uncover the left alveolar process in the area from the first bicuspid 
to the third molar The wall of the cyst was dense and adherent to the floor 
There was only a thin shell of bone over the dome and the lateral walls of the 
cyst The cyst was completely removed by curettage 

A photomicrograph of the cyst wall is seen in figure 11 A In this case 
the cystic space was not epithelized 

The diagnosis was a radicular cyst invading the left maxillary sinus 

SUMMARY 

Benign cysts of the paranasal sinuses may be divided into two 
groups, those arising from the sinus mucosa and those of dental origin 

Three types arise from sinus mucosa 

1 Nonsecreting cysts, found in the maxillary sinus They arise 
in the connective tissue layer as a result of chronic inflammation and 
contain straw-colored fluid of high protein content As they become 
large, both local and general toxic symptoms may be produced They 
have a thm wall and rupture before causing deformity 

2 Small retention (glandular) cysts These are common in hyper- 
plastic sinus mucosa and are probably due to obstruction of the duct by 
hyperplastic epithelium They occur as part of the pathologic process 
in chronic inflammatory disease of the sinuses , they ai e not individually 
evident in roentgenograms but may be seen during surgical removal of 
the mucosa 

3 Mucoceles These are commonly found m the frontal and 
ethmoidal sinuses They are apparently due to obstruction of the outlet 

the sinus into the nose They erode the bony walls and may produce 
facial deformity 
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Benign cysts of dental origin which may involve the maxillary sinus 
are as follows 

1 Follicular cysts These arise from the enamel organ epithelium, 
may or may not contain teeth, may encroach on the maxillary smus and 
nasal cavity and may produce external deformity 

2 Radicular (root) cysts These develop from apical granulomas 
and may or may not have an epithelial lining 

The microscopic sections for figures 8 and 9 were supplied by Dr James R 
Blayney, Zoller Dental Laboratory, the University of Chicago 



MIXED TUMOR OF THE REGION OF THE HEAD 


DAVID P CORDRAY, MD 
BOSTON 

T HE TERM “mixed tumor” has appeared m the hteiature and has 
been used in general discussions of tumors of the region of the head 
for years Because of the partial misnomer, “mixed,” the nature and the 
characteristics of the tumor have become confused, and an approach 
to the problems which cases of tumor of this type piesent has, on some 
occasions, not been clearcut The tumor has been found in the salivary 
glands, the buccal mucosa, the palate, the hps, the neck, the orbit, the 
lacrimal gland and the face However, the term is also used to include 
any tumor in any other part of the body which contains comparatively 
simple, chiefly embryonal growths of purely local origin, resulting from 
an overgrowth of embryonal structures with or without displacement 
Most of the accepted forms of the tumor do not contain derivatives of 
the three germ layers, but are bideimal or monodermal According to 
this concept, teratoma obviously falls into this group, but Ewing 1 has 
stated that the term “teratoma” should be used when the structure is 
more complete and rudimentary organs are present Hence, by 
generally accepted definition, a mixed tumor is a complex embryonal 
tumor of local origin which reproduces the normal development of the 
tissues and organs of the affected part It was recognized as early as 
1879 that this type of tumor is of a highly complex structure It 
usually presents epithelial elements m the form of cell strands, alveoli or 
diffuse masses, and mesoblastic tissues — chiefly cartilage and mucous 
and cellular connective elements Any one of these tissues may pre- 
dominate and give a nearly pure chondroma, sarcoma or carcinoma, but 
usually all the cell types are present 

In a series of studies Krompecher 2 reached the conclusion that the 
mixed tumor of the salivary gland belongs to a class of basal cell carci- 
nomas In the soft, pliable stroma of the growth he found that the 

From the Department of Otolaryngology, Massachusetts Eye and Ear 
Infirmary 

1 Ewmg, J Neoplastic Diseases A Treatise on Tumors, ed 3, 1928, Phila- 
e Phia, W B Saunders Company, p 773 

2 Krompecher, E Beitr z path Anat u z allg Path 28 1-41, 1900 
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epithelial cells readily split off, fibrillate and assume the spindle or the 
star shape of mucoid or embryonal connective tissue cells Under these 
conditions true connective tissue and, by further metaplasia, cartilage 
may be derived from basal epithelium 

Briefly, the present status of knowledge concerning the mixed tumor 
of the salivary gland, according to Ewing, 8 may be summarized as 
follows 

1 The theory of strict endothelial origin has been disproved 

2 No single source of the mixed tumor meets all the requirements 
In some instances it is distinctly adenomatous and probably arises from 
the acini and ducts of the glands in which it is well incorporated In 
still other cases it is encapsulated or extraglandular and takes the form of 
basal cell epithelioma Probably m these instances it arises from mis- 
placed and occasionally embryonal portions of gland tissue Branchial 
remnants may possibly be connected with this group 

3 That mucous tissue and cartilage may derive from gland 
epithelium has been satisfactorily proved, and there is no necessity 
of including in the primary tissue any cartilaginous structures 

ANATOMIC ASPECTS 

The gross anatomy presents many variants The usual beginning 
is a small firm nodule m or on the salivary gland, a nodule which 
remains within a well defined capsule until it reaches considerable size 
Fusion with the septums of the gland is commonly observed, and in the 
lobulated tumor the dividing trabeculae may be continuous with the 
interlobular septums If small, the tumor may be completely separable , 
if large, it shows increased fusion, or it may be incorporated m the 
gland from the onset Only occasionally is it possible to excise the 
tumor without including fragments of the gland Frequently there is no 
obvious connection between the tumor and any gland In some instances 
it develops along Stensen’s duct, in others it may appear below or 
behind the ear and seem to involve the aural cartilage, while in a few 
cases it is found well below the submaxillary gland It may appear 
m the retropharyngeal region or in any part of the lateral wall of the 
pharynx or the floor of the mouth In consistency it is usually quite 
firm, but the cellular and mucoid type of growth may be soft and elastic 
Small cysts are frequently encountered, and very rarely the tumor may 
consist of one large cyst Cross section reveals opaque cellular areas, 
which may be vascular, softened, gelatinous masses, exuding mucus or 
serum , likewise, hard fibrous or hyaline zones or areas of cartilage and, 


3 Ewing, 1 p 775 
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very rarely, bone are seen In almost all instances the tumor shows evi- 
dence of mucous secretion Predominance of one element may give 
an almost pure myxoma, chondroma, fibroma, carcinoma or sarcoma 

CLINICAL COURSE 

It is obvious both from reports m the literature and from clinical 
observation that in the vast majority of cases an observable but small 
tumor has long preceded the period of active growth In our series there 
was an average period of quiescence of seven years It is interesting to 
note that Wood 4 reported an inactive period of fifty-three years m a case 
which he observed Following the initial appearance and quiescence, 
the tumor enters on a stage of active growth The speed with which 
the mass increases m size is apparently dependent on the histologic 
type, although a limitless growth is not necessarily an attribute of this 
tumor, since it may continue to increase m size for several years and 
then enter another quiescent stage 

The only constant factor in the clinical behavior is, paradoxically, 
the wide variation in the cycle of growth, which is unpredictable 
Occasionally, the growth is steadily progressive and rapid, highly infil- 
trative and possessed of all the characteristics of cancer Fortunately, 
the incidence of this type is low At the other end of the growth 
spectrum are those forms which remain encapsulated and the growth of 
which is such a slow process that the patient lives a normal span of life 
and dies of other, unrelated pathologic conditions 

When a mixed tumor has reached sufficient size, its presence is 
knowfi by two factors (1) pressure phenomena and (2) cosmetic 
distortion Since the facial nerve lies below the parotid gland and 
m this region the incidence of the tumoi is 51 per cent of those studied, 
it would be reasonable to assume that the facial nerve should show 
distortion of function in a high percentage of cases This, however, is 
not a demonstrable fact, the incidence m the series observed at the 
Massachusetts Eye and Ear Infirmary being only 0 1 per cent of cases 
But involvement of this nerve is a constant potential danger, though 
fortunately it takes place quite slowly The undisturbed tumor rarely 
invades the lymph nodes, but after an unsuccessful operative procedure, 
while the recurrence is usually local, the regional glands may become 
involved As do many other types of tumor, the mixed type most 
frequently manifests itself by anatomic distortion, and it is this symptom 
alone which causes the patient to consult the physician 

One fact concerning the clinical course is most significant — no 
patient complains of pain 


4 Wood, F C~ Ann Surg 39 57 and 207, 1904 
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INCIDENCE 

During a period of ten years 61 patients were opeiated on for mixed 
tumor m the Tumor Clinic of the Massachusetts Eye and Ear Infirmary 
and Massachusetts General Hospital An analysis follows 


Total cases of mixed 

tumor- 

Cancerous 

7 

Noncancerous 
Position of tumor — 

54 

Parotid gland 

30 

Submaxillary region 

8 ' 

Palate 

7 

Lacrimal gland 

3 

Jaw 

3 

Tear sac 

2 

Neck 

2 

Tongue 

2 

Cheek 

2 

Tonsil 

1 

Pharynx 

1 


Massachusetts General Service 
Massachusetts Eye and Ear Infirmary 
Service 


20 

10 


COMPLICATIONS 

The facial nerve was involved prior to operation in 2 cases and after 
operation in 7, there was weakness, not complete paralysis, m the dis- 
tribution of the branches of the nerve There was recui rence in 4 cases 
— in all of which the tumor was noncancerous There was no case in 
which salivary fistula developed 


TREATMENT 

In theory the prognosis following treatment should be excellent, 
because of the fact that the tumor is so predominantly benign How- 
ever, the facts do not uphold this theory, primarily because the treat- 
ment afforded the mixed tumor has had little or no plan, has been 
inadequate or has been directed along the wrong path of attack 
Roentgen ray treatment is a glaring example of the latter In spite of 
many articles condemning this practice, one finds in certain places a 
reliance on this therapy Roentgen therapy for the mixed tumor should 
be thoroughly condemned for two reasons First, the tumor is highly 
resistant to radiation, and hence no real effect is secured , second, the 
consequent fibrosis, induced by the roentgen rays, causes difficulty 
v ithout end for the surgeon when finally the patient submits to operation 

If the tumor involves structures about the head and neck other than 
the parotid gland, its removal is generally attended by no great difficulty 
and, as a rule, falls into the classification of routine procedures If the 
tumor involves the parotid gland, however, it is in another category 



CORDRAY— MIXED TUMOR OF HEAD 


635 


because of the anatomic relationship between the gland and the facial 
nerve In attacking any problem involving a tumor, the primary 
purpose of the surgeon is to excise completely or eradicate all tumor 
cells , for, if this is accomplished, absolute cure is established, at least m 
theory My associates and I believe that this should be kept m mind 
at all times, particularly m relation to the paiotid gland Because the 
facial nerve is in close proximity, much incomplete surgical intervention 
has been done, and the recurrence rate for a normally benign tumor 
of this region is absurdly high — as much as 20 per cent (Ahlbom 5 6 ) in 
some series Why is it that the recurrence rate m other sites is very low ? 
The answer must be m two words — complete excision It appears that 
if this is to be accomplished the surgeon must direct his efforts toward 
this end in spite of the barrier of the facial nerve 

In general the cases may be grouped clinically as instances of the 
encapsulated and instances of the infiltrated type With the encapsulated 
type the usual mode of attack is to evacuate the content and go no 
further It is important to remove the capsule completely and to avoid 
scattering tumor cells in the exposed area Bailey G advised flooding the 
wound with 60 per cent alcohol before closure in order to destroy cells 
which may become centers of recurrence As a lule this type presents 
no great difficulty with branches of the facial nerve Nevertheless, any 
suspicious structures may be pinched gently, and if facial twitching 
results, severely isolated 

The infiltrative type, with fibrous strands merging with gland tissue 
and muscle, has always presented the problem of possible facial paralysis 
when surgical excision is performed This no doubt accounts for the 
incomplete removal and subsequent recurrence On several occasions 
various authors have suggested that when the tumor is of this charactei 
a complete parotidectomy be performed (Bailey, 6 Patey 7 ) However, 
this advice is not generally followed, possibly because of a misconception 
concerning the surgical anatomy of the parotid gland and the facial nerve 
One point should be emphasized, namely, that the facial nerve does not 
pass within the actual substance of the gland, its mam divisions lie 
between the deep and superficial lobes However, because of the small 
size of the deep lobe, the outlying subdivisions of the nerve rest between 
the superficial lobe and the masseter muscle The entire gland may be 
removed and the facial nerve remain uninjured if adequate exposure and 
vaieful dissection are employed 

To recapitulate, treatment consists of complete excision of the 
encapsulated type, with great care being taken to remove the capsule, and 

5 Ahlbom, H E Acta radiol , 1935, supp 23, pp 1-452 

6 Bai!e V> H Brit J Surg 28 337-346 (Jan) 1941 

7 Patey, D H Brit J Surg 28 29-38 (July) 1940 
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complete removal of the gland when the tumor is of the infiltrative type 
or variety 

SUMMARY AND CONCLUSIONS 

The mixed tumor is composed of complex embryonal cells of local 
origin which reproduce the normal development of the tissues and 
organs of the affected parts The tumor may appear in any portion 
of the neck or the face, but m SO per cent of the cases it occurs m the 
parotid gland 

The growth is slow, with periods of quiescence followed by activity 

Sixty-one cases are analyzed as to the site and the type of the tumor 
and as to recurrence 

The treatment, both proper and improper, is outlined 

403 Commonwealth Avenue 
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PNEUM0C0CC1C MENINGITIS 
Presentation of a Case with Operation and Recovery 

JACK H FOERTSCH, M D 
AND 

ARTHUR J FISCHER, M D 
PITTSBURGH 

W E BELIEVE that the classification of cases of otitic meningitis 
presented by Kerrison 1 is the simplest, yet the most inclusive 
He divided cases of otitic meningitis into those of circumscribed pachy- 
meningitis and those of leptomeningitis 

Most aural surgeons have encountered circumscribed pachymenin- 
gitis accidentally during a mastoidectomy The dura alone is inflamed 
and edematous, without the underlying structures being disturbed The 
inflammation usually subsides piomptly after lemoval of the surround- 
ing necrotic bone However, it undoubtedly is the precursor of more 
serious lesions 

The cases of leptomeningitis, which involves the pia and the arach- 
noid as well as the dura, were further subdivided by Kerrison into those 
of diffuse purulent, those of circumscubed purulent and those of serous 
leptomeningitis 

Diffuse purulent leptomeningitis is a suppurative inflammation of 
the meninges which has reached the subdural and subarachnoid spaces 
The infection has spread widely, and there is no tendency on the part 
of the meninges to form limiting peripheral adhesions Thus it is una- 
voidably accompanied by cortical encephalitis Pus and bacteria are 
encountered in the spinal fluid, and, if one is to be certain of the diag- 
nosis, the organisms must grow on culture 

Circumscribed purulent leptomeningitis is also a suppurative inflam- 
mation of dura, pia and arachnoid, but it is confined to a distinctly 
limited area by adhesions which bind the arachnoid and the pia to the 
dura and to the bram substance itself However, tlieie is never any 
assurance that the infection might not break its bounds and develop 
mto the diffuse type or into an abscess involving either the temporal 
lobe of the cerebrum or the cerebellum 

Serous leptomeningitis also involves dura, pia and arachnoid, but 
no organisms can be found in the spinal fluid, although the meninges are 
congested and edematous 

There are a number of ways m which infection travels from the ear 
to the brain The most common is by extending directly through the 
necrotic bone of the tegmen Suppurative labyrinthitis may spread 
through the saccus endolymphaticus or through the aquaeductus cochleae 
au d mfect the meninges Retrograde thrombophlebitis may involve 

Read before the Staff of St Francis Hospital, Sept 8, 1947 
1 Kerrison, P D Diseases of the Ear, ed 3, Philadelphia, J B Lippincott 
company, 1923, pp 382-393 
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the meninges via the vessels that run from the mastoid process to the 
dura Infection may also travel through the nerves leaving the internal 
auditory canal According to Lederei , 2 the lymphogenous route is a 
possibility He claimed that m severe streptococcic infections purulent 
material passes through the marrow spaces to the meninges 

The classic symptoms of meningitis are well known and need no 
further coverage here However, Lederer described what is called a 
hood type of meningitis which may arise from otitic infection In this 
condition, only the convexity of the brain is involved , thus there would 
be no nuchal rigidity and subsequently no Brudzinski, Kermg or 
Bondy signs 

REPORT Or CASE 

History — Mr H , a 47 year old white man, w as brought to the hospital 
emergency room in a stuporous condition on April 14, 1947 His son provided 
the following information There had been no previous history of ear trouble 
except that several years ago he refused to go swimming because of some vague 
ear complaint Three days prior to admission he was seen by his family physician 
because of pain in his right ear He was afebrile, and there was no discharge of 
the ear Penicillin orally and heat m the form of a hot water bottle were prescribed 
There was no progression of symptoms until the day of admission, when he com- 
plained of severe generalized headache, was feverish and vomited on several 
occasions At approximately 1 p m he suddenly became stuporous and was again 
seen by his family physician, who promptly sent him to the hospital with a diagnosis 
of meningitis On arrival at the emergency room he was delirious and 
restless and violently resisted examination He would not respond to questioning 
Physical Examination — His temperature w'as 103 F , the right pulse rate was 
88, the respirations were 24, deep and stertorous The blood pressure was 150 
systolic and 70 diastolic His skin was hot, sweaty and flushed Marked nuchal 
rigidity was present There w'as a positive Kermg sign bilaterally The Brudzinski 
sign w'as present All extremities were flaccid, but passive motion was impeded 
The reflexes W'ere not exaggerated, and the Babinski sign was absent Eyes, nose, 
chest and abdomen revealed nothing of note 

It w r as rather difficult to examine the ears because of the inability of the patient 
to cooperate The left drum was intact, but w'as thick, dull and retracted and 
presented a large calcareous plaque in the anterior inferior quadrant The right 
external auditory canal w'as filled with thick purulent material, which was 
definitely coming from the middle ear There was a fulness in the attic area 

Roentgen Findings — The roentgen plates w'ere not too satisfactory because of 
the inability of the patient to cooperate However, they did show a tendency 
toward sclerosis on the right, w'lth some pneumatization beneath a rather thick 
cortical plate There was a fuzzy exaggeration of the cell walls The findings were 
indicative of acute mastoiditis on the right side 

Laboiatory Findings — A spinal tap was performed in the emergency room, 
followed by withdrawal of 8 cc of turbid fluid, the supernatant layer of which was 
jellow' The initial pressure was 500 mm of water, and the final pressure was 380 
mm There were 22,848 cells, 95 per cent of W’hich were polymorphonuclear 

2 Lederer, F L Diseases of the Ear, Nose and Throat Principles and 
Practice of Otorhinolaryngology, ed 2, Philadelphia, F A Davis Company 1939 
PP 191-193 
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leukocytes and 5 per cent lymphocytes The fluid was so filled with organisms 
that the laboratory was able to obtain type V pneumococci by direct Neufeld typing 
Culture of a blood specimen taken at this time also revealed type V pneumococci, as 
did culture of the material from the right external auditory canal The blood count 
showed 35,750 white blood cells of which 60 per cent were segmented cells and 
35 per cent band cells of the granulocytic series, the remaining 5 per cent were 
lymphocytes The subsequent laboratory work is summarized on chart 1 

Treatment — Because of the accumulated findings, it was decided to operate 
immediately The patient was taken to the operating room under the influence 
of tnbromoethanol solution U S P Fifty thousand units of pencillin dissolved 
in 3 cc of sterile distilled water was administered mtrathecally just prior to 
operation Intravenous administration of 3 7j4 grams (2 43 Gm ) of sodium 
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Chart 1 — Clinical-therapeutic log of the patient 

sulfadiazine and 300,000 units of penicillin dissolved in 1,000 cc of isotonic solution 
°f sodium chloride was started Ether anesthesia was administered approximately 
two and a half hours after admission The type of operation to be performed 
presented no easy problem It has been advocated that when operating on an 
acutely diseased ear one should perform the simple mastoidectomy, and when 
operating on a chronically diseased ear, the radical mastoidectomy We were not 
certain whether the patient’s condition was the result of acute otitis media or 
the result of acute exacerbation of chronic suppurative otitis media It was 
decided that the safest proceduie would be to perform a modified radical mastoid- 
ectomy of the Bondi type, in which the facial bridge is broken down but the 
Pars tensa is preserved, so that if the patient recovered, a certain amount of hearing 
rwght be presen ed A postauricular incision was made The cortex u r as found 
t0 densely sclerotic and thick Underneath, only diploic structures were 
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encountered It was rather gratifying to find a large area of necrotic bone an 
the region of the mastoid tegmen This was thoroughly removed and an area of 
dura approximately 2 cm in diameter was exposed The dura was purplish and 
edematous but not tense We could find no opening into the subdural space We 
did not incise the dura A Siebenmann flap was prepared, a split skin graft on a 
paraffin gauze mold was inserted into the cavity, the postauricular wound was 
closed completely with interrupted black silk sutures, and the cavity was drained 
with a loosely packed strip of iodoform gauze The patient left the operating room 
in only fair condition 

The first postoperative day was rather a stormy one, however, by 8 p m, 
thirty hours after admission, he was able to answer questions fairly intelligently 
He was even able to take fluids by mouth His restlessness was easily controlled 
by small doses of morphine The temperature fell by lysis, and his progress was 
uneventful, with no tendency toward the relapse for which pneumococcic meningitis 
is well known On April 27, after having completed thirteen days of hospitalization, 
he was discharged At that time the postauricular wound was completely healed 
and there was only a small amount of material draining from the external canal 
He was rather deaf, but his greatest complaint was an annoying tinnitus 

Office treatment was directed at simple cleansing of the cavity and catheter- 
ization of the eustachian tubes An audiogram on May 12 showed an average 
decibel loss of 55 for the left ear and 80 for the right ear On May 22 the loss 
was 50 decibels on the left and 65 decibels on the right By August 4 the loss 
was 37 decibels on the left and 63 decibels on the right At the time of writing 
the cavity is completely epithehzed and dry The left drum membrane, although 
somewhat thick, shows a fair cone of light and good luster The Weber test 
sound is lateralized to the right The Rmne test shows sound heard better by 
bone than by air conduction on the left and the leverse on the right Tests showed 
hearing loss for all C forks m both ears His only complaint is a rather annoying 
tinnitus, which is worse at night and during hot humid weather 

intrathecal penicillin therapy 

The advisability of administering penicillin mtrathecally was a prob- 
lem m our minds because of the various reports m the literature of 
paralyses developing from this therapy Sweet and associates 3 reported 
2 cases m which a neurogenic disturbance of the bladder developed 
which persisted for more than two weeks S legal 4 observed a patient 
m whom transverse myelopathy developed Other workers have 
reported the development of paraplegia, convulsions and persistent 
headache 

Rammelkamp and Keefer 5 have shown that mtrathecally injected 
penicillin diffuses throughout the ventriculosubarachnoid space and that 
significant amounts remain in the spinal fluid for twenty-four hours 
They have also shown that even with a solution containing not more 
than 1,000 units per cubic centimeter intrathecal injection is usually fol- 

3 Sweet, L K , Dumoff-Stanley, E , Dowling, H F , and Lepper, M H 
The Treatment of Pneumococcic Meningitis with Penicillin, JAMA 127 263- 
2 67 (Feb 3) 1945 

4 Siegal, S Transverse Myelopathy Following Recovery from Pneumococ- 
cic Meningitis, JAMA 129 547-550 (Oct 20) 1945 

5 Rammelkamp, C H , and Keefer, C S The Absorption, Excretion and 
Distribution of Penicillin, J Clin Investigation 22 425-437 (May) 1943 



FOERTSCH-FISCHER—PNEUMOCOCCIC MENINGITIS 641 


lowed by pleocytosis of a considerable degree (Note chart 1 ) 
Penicillin when given intravenously or intramuscularly does not get into 
the spinal fluid in any significant amounts The pleocytosis that occurred 
m our case after a single injection of penicillin was marked 



Multiple intrathecal injections of penicillin have been advocated m 
cases of pneumococcic meningitis However, we decided on the single 
| Ejection for three reasons First, we were fearful of damaging the 

> Cen ra * nervous system , second, the clinical progress of our patient v^as 
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progressively for the bettei, and third we hoped that the large initial 
dose might be adequate to nullify the effects of the pneumococci present 
We feel that had it not been for the availability of sulfadiazine and 
penicillin along with propei surgical intervention, our patient certainly 
would have died 

summary 

A case of type V pneumococcus otitic meningitis with operation and 
recovery is presented A large concentrated single dose of penicillin 
was administered mtrathecally with no resultant injury of the central 
nervous system We feel that surgical intervention was as necessary 
to this patient’s recovery as was the administration of penicillin and 
sulfadiazine 



Clinical Notes; New Instruments and Technics 


SIMPLIFIED PENICILLIN NEBULIZER APPARATUS 

MERVIN C MYERSON, M D 
BEVERLY HILLS, CALIF 

M UCH has been written concerning aerosohzers for penicillin and other medi- 
cinal agents All of the apparatus m use depend on the positive pressure 
of an oxygen tank to produce nebuhzation In addition, a mask and a rubber bag 
are part of the equipment The method which is the basis of this report depends 



"^ le sir nphfied nebulizer It is connected by the rubber tube with a source of 
compressed air 

on a small nebulizer which is connected by a rubber tube with a source of com- 
pressed air, either a tank or an electrically driven apparatus 

For some time I have been administering, in nebulized form, solutions of such 
substances as penicillin, streptomycin, sulfathiazole sodium, epinephrine hydro- 
oride, amphetamine and various antiseptic and oily mixtures for disease of the 
na sal and lower respiratory passages When oil is used, sweet almond oil is 

M3 
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always the base Oil is nebulized more rapidly than aqueous solution because 
of the greater viscosity, which offers more resistance to the stream of air, thereby 
causing greater diffusion 

When penicillin is used, 100,000 units is dissolved m 1 cc of distilled water 
This solution together with 3 cc of sweet almond oil is introduced into the 
nebulizer The agitation caused by the passage of the stream of air thoroughly 
admixes the aqueous solution and the oil A visible mist is given forth when the 
compressed air passes through the nebulizer The apparatus is then ready for use 
The nebulized medicament may be introduced directly into each nasal chamber 
by loosely inserting the open end of the nebulizer into the nostril For treatment 
of the oral cavity or the pharynx, the open end of the nebulizer is held between 
the lips during quiet, effortless respiration When the larynx, trachea or bronchi 
are to be treated the patient is instructed to inhale deeply 

The nebulizer requires no special space Keeping it clean presents no problem 
The flow of compressed air is controlled by a simple valve, so that the patient 
may discontinue treatment at will 

It is hardly necessary to mention the extreme simplicity of this form of treat- 
ment It has a special appeal to children The oxygen aerosolizing apparatus is 
cumbersome, space consuming and not without discomfort to the patient Many 
children object to it All of these objections are overcome when this simple 
nebulizer 1 is used 

416 North Bedford Drive 


1 This nebulizer is made by Parke, Davis & Company, for epinephrine 
inhalation 



OTOSCLEROSIS 

An Index of the Literature, with Abstracts, for 1947 

T HIS is the fourth instalment of volume IV “Otosclerosis” to be 
issued by the Central Bureau of Research of the American Oto- 
logical Society, Inc 1 We have been able to obtain and abstract sev- 
eral heretofore unavailable articles m foreign literature Included among 
the abstracts are some on correlated subjects investigation of which is 
encouraged by the Bureau 

As m previous instalments, the opinions of the authors are quoted 
without comment, and the selection of articles implies no endorsemeni 
or condemnation thereof The titles are given in English and the names 
of the mediums of publication m the language of the original Dr Franz 
Altmann has continued to cooperate in the preparation and translations 
of the abstracts Owing to the labor difficulties, this instalment has 
again been unavoidably delayed We trust that it will be possible to 
publish the abstracts of the 1948 literature before the end of 1949 
The preponderance of articles on the fenestration operation con- 
tinues Although there is much repetition, we have endeavored to pre- 
sent fully all of the points of view A reprint of this instalment, with 
index of authors according to subjects and perforated for loose-leaf 
binding in volume IV “Otosclerosis,” may be obtained at cost (§1 00) 
from 

Edmund Prince Fowler, M D , Editor 
140 East Fifty-Fourth Street, New York 22 

1 The Central Bureau of Research (originally the Committee on Otosclerosis) 
of the American Otological Society, Inc, is constituted as follows Board of 
Trustees of the Research Fund D Harold Walker, M D , chairman, Boston , 
John R Page, MD, vice chairman, New York, Edmund Prince Fowler, MD, 
secretary, New York, Wesley C Bowers, MD, New York, Marvin F Jones, 
MD, New York, J Gordon Wilson, MD, Chicago, D E Staunton Wishart, 
Toronto, Canada Lay Advisers to the Board E Encson, New York, 
Samuel Lloyd, New York Consultants to the board Madison Bentley, Ph D , 
LL D , professor of psychology emeritus, Cornell University , J B Colhp, M D , 
DS C, FRCP, FRS, professor of medical research, University of Western 
Ontario , Stacy R Guild, Ph D , Johns Hopkins , Oscar Riddle, Ph D , LL D , 
O H C , Plant City, Fla , Philip E Smith, Ph D , professor of anatomy, College 
of Fhjsicians and Surgeons, Columbia University Treasurer Walter C Baker 
epositary Guaranty Trust Company of New York Office of the Secretary 
140 East Fifty-Fourth Street, New York 22 
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de Amicis, E The Regeneration of Bone Tissue After Experimental 

Injury of the Labyrinthine Capsule in Dogs, Pi act oto-rhmo- 

latyng 9* 295, 1947 

The material which brings about the repair of experimental injuries 
of the labyrinth m dogs consists of bone and connective tissue In this 
reparation the periosteum of the endocramum takes a greater part than 
the periosteum of the middle ear The endosteum of the cavities of 
the labyrinth responds vigorously to trauma by filling the defects with 
newly formed bone Besides the periosteum and the endosteum, osteo- 
blasts which originate from the vascular channels in the bone take part 
m closing gaps in the capsule Narrow fissures are filled for long dis- 
tances with osteoid tissue formed by these osteoblasts Where the latte’ 
are absent, the fissures are closed by connective tissue only or remain 
patent Fissures in the region of the promontory lead to a free com- 
munication between the tympanic cavity and the inner ear spaces 

Aubry, M The Surgery of Deafness, Ann d’oto-laryng 13:29, 1946 

The author reviews the history of the operation designed to aid the 
patient with otosclerosis He mentions the fact that the shifting of the 
fistula toward the ampulla may lead to prolonged vestibular distur- 
bances The author has recently followed Lempert’s fenestra nov- 
ovalis technic, but he used the mobile acrylic stopple instead of cartilage 
He feels that a final technic has not yet been developed 

An advantage of the operation over the use of a hearing aid is in 
the fact that “the progress of the deafness can be checked by the 
operation ” 

The author operates on patients who have a rapidly progressive 
impairment of hearing with well preserved function of the inner ear 
as determined by the bone conduction of frequencies 2048 and 4096 
For other patients a hearing aid seems preferable 

Aubry, M Preoperative Audiometry Evaluation on the Operating 
Table of the Primary Gam in the Course of Fenestration, Ann 
d’ oto-lai yng 64 642, 1947 

The operations were performed with the patients under local anes- 
thesia, and five audiometric curves were taken as follows 

1 On the operating table before surgical intervention had taken 
place This curve is often not as good as the preoperative curves, owing 
to the effect of the preoperative sedation 

2 At the time when the “blue line” becomes visible The curve is 
not different from curve 1 

3 When a fine opening into the membranous endosteum has been 
made 
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4 When the fenestra has acquired its final shape Curves 3 and 4 
are almost identical As soon as the perilymphatic space 'is opened, 
the maximum primary gam is obtained, regardless of the size of the 
opening The average gam for the frequencies up to and including 
1024 was 16 3 decibels , above 1024 it was 6 3 decibels 

5 The flap placed over the fistula caused only a slight reduction of 
hearing 

For practical purposes it is sufficient to take curves 1 and 4 

Curves taken one to two months after the operation showed a secon- 
dary gam of 5 to 10 decibels for the various frequencies The bone 
conduction did not vary significantly in the 18 cases examined 

Aubry, M Surgery of Deafness, Ann d’oto-laryng 4* 5, 1947 

The author reviews the history of the opeiation for deafness caused 
by otosclerosis and describes Sourdille’s and Lempert’s technics 

Aubry himself uses the endaural approach without excision of the 
triangular piece of skm He performs atticotomy simply by enlarging 
the canal toward the roof without opening the antrum or the aditus 
The incus is removed, and the flap is formed in such a way that it 
covers the entire internal attic wall and closes the opening to the 
antrum In this way the bony reformation is reduced to a minimum, 
the mastoid process is excluded from the postoperative reaction, the 
postoperative labyrinthitis is prevented to a large extent and the time 
of operation is reduced 

The ideal fenestra should have the following properties It should 
be large This is achieved by making it in the ampulla of the lateral 
canal (what Lempert calls the dome of the vestibule) This position 
of the fistula does not cause prolonged dizziness except m a very small 
number of cases The margins of the fenestra should be carefully 
thinned out and enchondrahzed, a procedure that also facilitates the 
adherence of the membranous labyrinth to the under surface of the 
flap which prevents interposition of bone The endosteum should be 
completely removed with the help of magnifying glasses Constant irri- 
gation is useful The flap should be made as thin as possible 

The author thinks that a successful Sourdille operation with preser- 
vation of a mobile incus should theoretically give a better result than 
a Lempert operation With Sourdille’s technic, how ever, a perfect 
ccsult is more difficult to obtain 

In discussing the results of operation he feels that the statements 
°f the authors who report success in about 90 per cent of the cases 
are too optimistic He discusses the two methods of computing the 
results (1) that of determining the a\erage decibel gam and (2) that 
0 determining whether the conversational level has been reached or not 
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He discusses the various causes of failure He then reports 2 cases in 
which the Tone conduction was poor and the operation produced only a 
negligible improvement m hearing but was followed, in one of the cases, 
by disappearance of the noises, also, 2 cases in which the bone con- 
duction was good In another case a rupture of the drum membrane 
had occurred and the hammer had to be removed together with the 
anterior portion of the drum The fenestra and the tympanic defect 
were covered with a Thiersch graft, which took, and the operation was 
successful 

In still another case, in which fenestration was done ten years ago, 
the hearing had not noticeably improved, but neither had it become 
worse, whereas there was a deterioration in the other ear, not operated 
on He has observed 2 similar cases and feels that m these cases, in 
spite of secondary closure of the fistula, the otosclerotic process was 
arrested by the operation 

The author operates on all patients with good bone conduction whose 
loss of air conduction approaches or exceeds the minimum level of 
30 decibels The preoperative loss for bone conduction must not exceed 
35 decibels The operation is particularly indicated in cases of rapidly 
progressing impairment, no matter what the loss by air conduction, 
provided the bone conduction loss is not too excessive The more 
affected ear should be operated on first, later, if the improvement has 
been maintained for at least eight months, the other side may be oper- 
ated on 

The respective advantages and disadvantages of hearing aids and 
operations are discussed The most important argument m favor of 
operation is the statement that the operation “seems to arrest or at least 
to retard the progress of the disease ” 

Aubry, M The Surgical Treatment of Deafness A Simplified Fen- 
estration Technique, Presse med 55. 237, 1947 

The technic consists in the following steps 

Only two endaural incisions are made, and the triangular piece of 
skin is not excised The skin of the superior and posterosuperior cir- 
cumference of the osseous external meatus is separated from the bone 
right up to the drum Atticotomy is performed, and the malleus and 
the incus are thoroughly exposed This is followed by removal of the 
incus and the head of the malleus The fenestra is then made into the 
ampulla of the horizontal canal under continuous suction and irrigation 
The flap is made from the detached skm of the meatus and reflected 
over the fistula and the medial wall of the attic The flap covers the 
aditus and antrum and separates the mastoid process from the operative 
cai it} 
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The author’s method results in a small operative cavity with con- 
siderably lessened danger of postoperative infection and discharge 

von Bekesy, G. The Sound Pressure Difference Between the Round 
and the Oval Window and the Artificial Window of Labyrinthine 
Fenestration, Acta oto-laryng 35 (no 3) : 301, 1947 

The author’s summary is quoted 

Based on the principle of reciprocity a new method has been developed which 
permits the determination of quite small differences of sound pressure both as to 
magnitude and phase By this method the differences of the sound pressure 
between the round and oval windows has been determined m human ear prepara- 
tions lacking the middle ear apparatus The pressure difference is so small that 
it can have no importance for the hearing of patients with missing middle ear 
apparatus The established view that the round window is protected against the 
sound pressure in consequence of its place in a niche, is untenable 

However, in several preparations the differential sound pressure between the 
round window and an artificial opening at the ampulla of the horizontal semi- 
circular canal is of the same order of magnitude as the sound pressure in the 
auditory canal In this way a total hearing loss of only about 30 db arises as 
against the normal ear Thus, m these cases a window at the semicircular canal 
would have been a fair substitute for a functioning middle ear apparatus 

By studying a model it is shown that the pneumatic cells of the mastoid process 
act as a resonance chamber in the mouth of which the artificial window is situated 
This explains why a large sound pressure difference is found between the round 
and the artificial window, often in the whole hearing range above 500 c/s 

The possible clinical importance is mentioned of increasing this resonance 
chamber in labyrinthine fenestration operations 

Bonham, W. L. The Surgery of Deafness Due to Otosclerosis, 
J Oklahoma M A 40:41, 1947 

This is a review of the problem for general practitioners 

Bnckley, D W Otosclerosis and Blue Scleras, Arch Otolaiyng 
46:230 (Aug) 1947 

This is a report of 2 cases illustrating the factor of dominant heredity 
In one the transmission was through the male side, and in the other, 
through the female side In the first case the deafness was initially 
manifested at the age of 19 years It progressed rather rapidly, with 
the cochlear organ becoming involved in the relatively short time of 
three years In the second case, the deafness was noted at the age of 
29 years, and there was no nerve involvement after two years 

Brunner, H , and Cutler, M H. Labyrinthine Symptoms Subsequent 
to Fenestration of the Labyrinth, Aich Otolaiyng 45: 613 (June) 
1947 

The authors studied the symptoms and came to the following con- 
clusions 
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Twenty-four hours after fenestration of the labyimth there is hori- 
zontal and rotatory nystagmus of the third degree to the side of the 
fenestration, the nystagmus disappeais m three to four days After 
surgical injury of the horizontal semicircular canal there is horizontal 
and rotatory nystagmus of the third degree to the other side, persisting 
for two to four weeks This difference is caused by the infection which 
is always associated with surgical injuries Such infection is usually 
absent m fenestration When the patient looks straight ahead twenty- 
four hours after the operation there are frequently slow oscillatory move- 
ments of the eyes, synchronous with the pulse Occasionally there is 
“nystagmus of the head ” 

If, after fenestration, the nystagmus is directed toward the side of 
the fenestration and decreases in a period of a few days, it is caused 
by the opening of the perilymphatic space If, however, the nystagmus 
is directed toward the other side, or if it continues for more than one 
week, an infection of the fenestra is likely to have occurred 

The slow oscillatory movements of the eyes and the “nystagmus of 
the head” do not indicate an infection of the fenestra 

Pressure applied over the fenestra with cotton on an applicator yields 
a positive response more frequently than does the pneumatic piessure 
obtained with a Pohtzer bag 

There are cases in which piobing of the fistula produces the fistula 
symptom, while compressing the air of the canal with the Pohtzer bag 
does not produce it 

After fenestration of the labyrinth the fistula test should be performed 
with the Pohtzer bag and not with the cotton applicator The point 
at which the fistula is located in the horizontal semicirculai canal does 
not influence the results of the fistula test 

Atypical responses to the fistula test do not necessai lly mean inflam- 
mation of the perilymphatic space 

Carruthers, D G Surgical Technic of Operation of Labyrinthine 
Fenestration for Oto-Sclerotic Deafness, Anstialian & New Zealand 
J Smg 17.37, 1947 

The author finds local anesthesia highly satisfactory He recom- 
mends a solution of epinephrine hydrochloride, 1 75,000 He describes 
the method of infiltration used by him Under general anesthesia, there 
is at times a greater tendency to bleed Lempert’s endaural incision is 
adequate, but the regular mastoidectomy incision piovides an almost 
equally good exposure, provided it is extended sufficiently forward at 
its upper extremity With the posterior approach it is wuse to make 
an incision in the skin of the external meatus to delineate the outer 
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end of the epidermal flap and to avoid tension on the part of the 
retractors, which may cause tearing of the lining in its more delicate 
inner part where it joins the tympanic membrane 

In the actual operation he follows Lempert’s fenestra nov-ovahs 
technic with stopple He thinks, however, that Shrapnell’s membrane 
can never be made to cover the fistula, even when the latter is made far 
forward The site of the fistula, in the fenestra nov-ovahs technic, is not 
in the position Lempert assumes it to be, on the surgical dome of the 
vestibule It is over the anterior extremity of the external senucirculai 
canal 

Postoperative vertigo never caused severe distress in any of the 
author’s cases There was a discharge fiom the wound for six to eight 
weeks, and sometimes an acute infection of the middle ear occurred at 
about the twelfth postoperative day, which persisted for three to eight 
weeks The epithehzation cannot be speeded up by the use of chemo- 
therapy 

The author recommends that there be daily sterile dressings for at 
least four weeks 

Cawthorne, T Otosclerosis, Practitionei 158 109, 1947 

This is a review of the pathology, symptomatology and therapeutics 
of otosclerosis for the general practitioner 

Cawthorne, T Review of Surgery of Otoscleiosis, Pioc Roy Soc 
Med 40 320, 1947 

The author reviews the history of the surgical tieatment of oto- 
sclerosis and then describes his own experiences 

He uses a Leitz dissecting microscope which gives 10 diameters of 
magnification and a working distance of 22 cm 

He thinks that any patient presenting uncomplicated otosclerosis is 
suitable for operation — that is, if the loss of hearing for the three crucial 
speech frequencies is not greater than 55 decibels Lesions of the internal 
ear should be absent Their presence is suggested by an alteration in the 
timbre of the patient’s voice, intolerance of amplification, disappearance 
°f paracusis and loss of acuity for bone conduction However, the results 
obtained when bone conduction receviers are employed are not as 
accurate as those obtained with air conduction 

The author feels that with favorable conditions there is a 50 per cent 
chance of a substantial improvement of hearing that may be maintained 
for several years In 5 per cent of the cases the hearing of the ear 
operated on may be much worse and may frequently disappeai entirely 
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Croushore, J E The Fenestration Operation for Otosclerosis, Harper 
Hosp Bull 5 128, 1947 
The author briefly reviews the problem 

Day, K M Medical and Surgical Care of the Patient Selected for 
Fenestration of the Labyrinth, Aich Otolaryng 46 534 (Oct), 
1947 

There are three primary causes of failure of the fenestration opera- 
tion 

1 Faulty diagnosis and selection of cases Cases may be included 
in which a perfectly performed operation will not restore practical 
hearing 

2 Fibrosis of the vestibule, resulting from hemorrhage, entrance 
of foreign material or damage of the vestibular contents 

3 Closure of the fenestra 

The faults which cause bony closure lie, in the author’s opinion, 
mainly m the operator A clean fenestra covered by a clean and healthy 
flap will not close in the absence of stimulative inflammatory reactions 
The patient should be in good physical condition and free from 
active nasal allergies A patient whose psychologic stability is m doubt 
should be examined by a psychiatrist If local anesthesia is employed, 
an explanation should be given to the patient concerning what he may 
expect to experience during and after the operation If one of the 
barbituiates is used for intravenous injection, one should make sure that 
the patient is not allergic to barbiturates Liberal intake of fluid is 
encouraged up to within two hours of operation 

During the preparation of the operative field, it is well to prevent 
mercurial or iodine solutions from entering the external meatus , occa- 
sionally the skin may prove sensitive to such solutions Filling the 
external meatus with 70 per cent alcohol for ten minutes and then closing 
it with sterile cotton has proved to be adequate for antisepsis 

The packing should not be too tight , it should be nomrritative, non- 
adhesive and nonobstructive Paraffin gauze is satisfactory in these 
respects The packing can be removed on the fifth day After that, 
for the next few weeks local treatment is usually limited to cleansing 
the external meatus and mopping out excessive secretion 

The patients should be encouraged to sit up on the day of operation 
and to get out of bed on the next day Normal stimulation seems to 
hasten rather than retard the adjustment These patients show less 
reduction of hearing for the high frequencies after three to four weeks 
than those who were confined to bed for several days after the operation 
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The postoperative care of the cavity is often a real problem Too 
many patients who are discharged before healing is completed acquire 
secondary infections which persist indefinitely Both the operation itself 
and the after-care of the cavity are individualized problems which often 
test the surgeon’s knowledge, judgment and ability 

Editorial. Surgery for Deafness, Lancet 252. 181, 1947 
This is a general review of the problem 

Editorial Surgical Tieatment of Deafness, An med , Barcelona 
22: 194, 1947 

Ersner, M S , and Saltzman, M Speech Hearing m Otosclerosis, 
Arch Otolaryng 46: 753 (Dec ) 1947 

A characteristic response to tests for hearing of words was noted 
in patients with otosclerosis There is greater loss for speech than for 
the frequencies most used in speech There is a more marked loss for 
the words of the low frequency range The air conduction audiograms 
of 3 different patients may show equal degrees of pure tone deafness, 
but the word tests may reveal differences This difference aids m 
making a differential diagnosis between otosclerosis nerve deafness and 
adhesive otitis media The test words used are giouped into two lists 
Common words of the lower frequency range constitute one, words 
of the higher frequency range, the other 

In otosclerosis the loss of hearing for words, particularly for words 
of the lower frequency range, is greater than the loss of hearing 
determined from the pure tone audiogram according to the Fowler-Sabm 
method of the American Medical Association 

In perceptive deafness the loss of hearing for words is less than 
the percentage loss of hearing for pure tones 

In adhesive deafness the word-hearing loss is still smaller 
In the differential diagnosis of the causes of deafness the patient’s 
tolerance of, and benefit from, sound amplification are important 

In cases of otosclerosis microphone amplification offers an easy 
means of determining whether or not the patient is suitable for the 
fenestration operation 

Eamor, J B The Fenestration Operation for Deafness, J M Ala- 
bama 16.317, 1947 

This is a review of the problem for the general practitioner 

Tishman, L Z Lempert Fenestration Preliminary Report on Fifteen 
Cases, Bull P?act Ophth 16: 11, 1946 
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Fishman, L Z, and Fishman, V P Tinnitus Aurium (Including 
Report of Results Following Lempert Fenestration and Tym- 
panosympathectomy), ibid 16 44, 1946 

Thirty-five fenestrations are tabulated for comparative study Among 
these, many cases of so-called nerve deafness and of clinical otosclerosis 
are reported in which tinnitus was relieved completely or to a con- 
siderable extent by decompiession of the labyrinth, irrespective of the 
degree of improvement obtained in the hearing, in some cases m which 
there was no improvement of hearing, tinnitus was, nevertheless, 
relieved 

Of 5 cases in which a Lempert sympathectomy was performed, the 
results were successful in 2 

Flagg, P J The Fenestration Operation Majoi Hazard, The 
Anesthetic, editorial, Am J Smg 72*497, 1946 

the popularization of massive sedation as a substitute for general anesthesia 
m the fenestration operation endangers the life of the patient and prolongs the 
operative procedure Bleeding in the field occurs from venous ooze and from 
arterial blood Venous ooze is increased in respiratory obstruction and during 
spasm or straining from periosteal pain m which massive sedation is used Sedation 
(barbiturates up to 9 gr and morphine gr ) requires prolonged and careful 
postoperative nursing to prevent asphyxial accidents Safety is assured and venous 
oozing is eliminated by a properly conducted general anesthesia with ether carried 
on by the endotracheal inhalation technic without carbon dioxide absorption Well 
selected, small doses of preoperative and postoperative medication provide comfort 
for the patient The employment of this technic will prevent asphyxial deaths 

The author is against the use of intravenous pentothal sodium ® He 
mentions a patient who received 2 5 Gm of pentothal sodium® over a 
period of one hour and forty minutes and was unconscious for three 
days The temperature rose to 104 F postoperatively The patient 
was restless and respirations were depressed until recovery 

Fowler, E P Otosclerosis in Identical Twins Five Case Histones, 
Ann Otol , Rlun & Laryng 56 368, 1947 

The author discusses his studies of identical twins and in particulai 
pertinent agreements and differences observed m five pairs of identical 
twins, all the members of which with the exception of one twin had 
otosclerosis Detailed audiograms show the variations of hearing over 
several jears In every instance the twins were nursed or fed similarly 
and lived closely together, their finger prints and photographs were 
remarkably similar Detailed personal, family and otologic histories 
and the results of laboratory examinations are given The data aie 
interesting, and much of the information is suggestive of cause and 
treatment The following observations were discussed 
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1 The mother’s milk was deficient in every instance 

2 In the 8 females menstruation began earlier in the twin who is 
now the deafer in each pair 

3 Medication containing fluorine and a dietary intake of calcium and 
phosphorus were prescribed for at least one twin of each pair 

4 Dunne several years little if any increase of deafness has been 
noted m these twins m suite of some childbirths and infections of the 
upper respiratory tract in several instances 

5 With the exception of one twin (twin A, fourth pan) the deafness 
was shared by both twins m each pair and bv both ears of both twins 
in each pair This is interpreted as indicating that either the hereditary 
or the environmental factors or both must have had similai etiologic 
effects m the two twins of every pair but one In this pair only one 
twin had deafness, blue scleras and a noticeably nervous disposition 
The other twin had normal hearing, white scleras and no noticeable 
nervous symptoms This exceptional pair of twins will be followed 
with interest m the years to come 

Fowler, E P Otosclerosis, Progressive Deafness and Correlated 
Problems, Heanng News 15 5, 1947 

Excerpts are printed from the Rhode Island Medical Journal (30 
105, 1947) 

Fowler, E P Otosclerosis, Progressive Deafness and Correlated 
Problems What Has Research Discovered and What Does the 
Future Promise ? Rhode Island M J 30 105,1947 

This is a review of the subject presented at the meeting of the 
Eastern Section of the American Hearing Society in Providence, R I , 
m 1946 

Fumagallo, P. L. The Surgery of Otosclerosis, Aicli mex 5: 378, 1947 

Godsall, R S Surgical Treatment of Deafness The Fenestration 
Operation for Otosclerosis, M J Australia 1 62, 1947 

Godsall wntes a letter to the editor of the Medical Journal of Aus- 
t’aha condemning the “parish pump” outlook expressed m an article 
which he had read in the journal and which he believed to be at variance 
with current Australian medical and surgical thought He states 

With regard to the fenestration operation, there is no doubt that Lempert is 
s past master in this particular procedure, of which he has done several thousands 
olmgren of Sweden, who is looked on as the originator of this operation and 
practiced it for three decades, remarked, after watching Lempert work, that 
e had learned more m that morning than m thirty years of his own w-ork 
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Glynn, R M The Lempert Operation, M J Austi aha 1 . 796, 1947 
The problem is reviewed 

Gorelik, B The Surgery of Otosclerosis in U S A , Ann d’oto-laryng 
64: 659, 1947 

This is a general review and leport of the transactions of the 
Annual Meeting ot the American Medical Association held m Atlantic 
City, June 13 to 17, 1947 

Guns, P The Problems of Deafness Operation or Prosthesis, Rev 
med de Louvam 5. 73, 1947 

(This article is not available ) 

Hall, I S Four Cases Illustrating Results m the Treatment of Oto- 
sclerosis by the Fenestration Operation, J Laiyng & Otol 61 644, 
1946 

This is a report of cases 

Hamberger, C -A , and Nyden, H Cytochenncal Studies on Experi- 
mental Bone Fistulae A Contribution to Research in Otosclerosis, 
Acta oto-laryng 35 479, 1947 

The authors’ summary follows 

Bone formation in 200 experimental fistulae on the synciput of guinea-pigs has 
been studied by means of cytological and cytochemical methods Anti-mitotics, 
colchicine and sodium cacodylate, have been used in an attempt to prevent the 
first phase of bone regeneration — the differentiation of the osteoblasts These are 
characterized cytochemically in the normal course by the distinguishing features 
of cells with a considerable protein production The occurrence of polynucleotides 
in high concentrations in the cytoplasm can be demonstrated and a well-developed 
nucleolar apparatus is found in the nucleus 

It appears highly probable that the osteoblasts actively contribute to the pro- 
duction of osteogenic tissue rich in proteins Anti-mitotics delay and disorganize 
the development of osteoblasts by injuring the nuclear apparatus The bone 
regeneration of fistulae is thereby delayed to approximately double the time, but 
is not prevented 

Hams, H E The Fenestration Operation in the Treatment of Deaf- 
ness, Olno State M J 43 741, 1947 

The problem is reviewed for practitioners 

Hams, H E , and Hale, D E Induced Hypotension in the Control 
of Bleeding During the Fenestration Operation, Ti Am Acad 
Ophtli 52.90, 1947 

In order to atoid troublesome bleeding which occurs during the 
fenestration operation, m about 30 per cent of the cases, the following 
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proceduie was used m 37 patients Blood was withdrawn from the 
radial artery until the blood pressure fell to a level at which the 
operative bleeding was controlled The blood was returned by the same 
route at the conclusion of the operation The blood was withdrawn 
only at the time the effect was needed and was returned as soon as 
the need was past 

Blood was withdrawn until the S) 7 stohc pressure had fallen to a 
level of 80 and w 7 as kept in flasks with a capacity of 500 cc of blood 
and 50 cc of a 4 per cent solution of sodium citrate Usually about 
1,800 cc was withdrawn, but many patients did not receive back the last 
500 cc withdrawn The resulting mild dehydration apparently reduced 
the local preoperative edema and lessened the vertigo, nausea and 
headache 

The procedure is not advocated for all patients, but only for those 
who show a tendency to bleed If carried out under proper piecautions 
it appears to be a valuable adjunct to fenestration surgery 

Discussion W M Cole, Chicago, fears the method might produce 
serious cerebral anemia because the blood pressure might fall below 
70 mg of mercury If the pressure stays below 7 70 for more than a 
few 7 minutes, it is almost certain to be harmful 

Id House, Los Angeles, feels that troublesome bleeding has not been 
a major problem m fenestration surgery and that it can always be con- 
trolled by conservative methods patiently applied He thinks that the 
suggested method is potentially dangerous 

Hennebert, P E The Audiogram m Otosclerosis, Acta oto-rhmo- 
laiyng belg 1:339, 1947 

The author found m audiograms of patients with otosclerosis and 
frequently m those of patients with lesions of the superior centers a 
negative dip,” i e , an important conservation of hearing m a circuin- 
script area, while at other frequencies a general loss of hearing was 
present For patients w 7 ith otosclerosis such a negative dip should be 
common experience Its localization is mostly at 2048 or 4096 At 
this point the threshold may rise from 15 to 20 decibels above that for 
the neighboring frequencies 

Henschel, C The Surgery of Deafness Method of Fenestration, 
Rev med Liege 2: 575, 1947 

The problem is reviewed for the general practitioner 

Hershey, S G , and Jones, M J. Anesthesia for the Surgical Cor- 
rection of Deafness, Aich Otolaiyng 46*390 (Sept) 1947 

The authors discuss the surgical and anesthetic problems involved 
5 >i the fenestration operation, and a tentatne anesthetic regimen is pre- 
e nted m relation to these problems 
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It consists of the following steps 

1 Premedication with pentobarbital sodium, morphine and scopola- 
mine hydrobromide 

2 Production of basal narcosis through rectal instillation of a tribro- 
moethanol solution 

3 Induction of anesthesia by inhalation of nitrous oxide 

4 Inseition of both an oropharyngeal and a nasopharyngeal an way 

Hicguet, G , and Van Eyck, M Thoughts and Observations About 

the Surgery of Deafness, Ann d’ oto-lcu yng 64 634, 1947 

The authors make two incisions, similar to Lempert’s first and second 
incision, and use a special retractor In order to facilitate the thinning 
out of the skin of the meatus, a glass tube is mtioduced mto the latter 
An incomplete mastoidectomy is performed, and continuous irrigation 
is used while the fistula is being made The operative cavity is filled 
with pieces of rubber sponge 

The authors noticed horizontal nystagmus to the side operated on 
when m the couise of the operation the “blue line” became visible The 
nystagmus did not change while the endosteum was exposed However, 
as soon as the peiilymphatic space w>as opened and perilymph escaped, 
the nystagmus changed its direction to the opposite side It giadually 
subsided within two to three days, it is probably due to a disturbance 
of the equilibrium between endolymph and perilymph 

Foi the prevention of postoperative serous labyrinthitis, the authors 
recommend that 5 cc of a 50 per cent magnesium sulfate solution oi 
10 cc of a 10 per cent sodium chlonde solution be injected intraven- 
ously ever) three hours for four days 

Sometimes consideiable impiovement in hearing was noted in the 
ear not operated on Among the patients whose hearing w r as permanently 
improved, the fistula sign had completely or almost completely dis- 
appeared in all except 1 

Hicguet, E G The Surgery of Deafness, Bmvellcs med 27 71, 1947 

A case of unilateral otosclerosis m which the fenestration opeiation 
was performed is reported 

Holmgren, G Otosclerosis Surgery, Piact oto-Hnno-latyng 8 441, 
1946 

The author discusses in detail the history of the operative tieatment 
of otosclerosis He stresses the difficulties of the clinical diagnosis of 
the disease and reports 42 cases He used Lempert’s fenestra nov-ovahs 
technic without stopple, with the endaural approach The criteria for 
operation w ei e less strict than those recommended by Lempert Patients 
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with a hearing loss for bone conduction up to 50 to 55 decibels weie 
included In 1 patient with a bone conduction loss of 45 decibels for 1024 
and 40 decibels for 2048 the result was excellent , not long enough time 
has elapsed since the operation to permit a final opinion He nevertheless 
feels that the operative treatment gives excellent results The question 
ot indication is still unsettled and the technic still difficult He reports 
his attempts at simplication, carried out on the cadaver 

He discusses the fact that m many patients the healing on the side 
not operated on improves immediately after the operation The im- 
provement can be demonstrated by air and bone conduction He does 
not know how long this improvement will last and is unable to explain it 

Holmgren, G Surgical Treatment of Otosclerosis, Casop lek cesk 
86.815,1947 

After a historical survey of the evolution ot the fenestration method, 
the author reports his own experiences and describes the details of 
various methods used in the United States He believes that the opera- 
tion and the postoperative care should be simplified and shortened 
by limiting the extent of the preparation to the lateral attic wall 

House, H P Indications for the Fenestration Operation, Aich Oto- 
laiyng 45 312 (March) 1947 

The author analyzes 111 cases in which patients were operated on 
by the Lempert fenestra nov-ovahs technic Candidates for the opera- 
tion may be classified as ideal, borderline and nonsuitable, depending on 
the amount of nerve function present in response to the speech fre- 
quencies This is determined with tuning fork and audiometer If the 
patient with clinical otosclerosis has a loss of serviceable hearing, the 
result of the Rmne test made with a 1024 fork is negative m direct pro- 
portion to the difference between air conduction and the degree of 
cochlear nerve function present 

Ideal Candidates The von Mueller magnesium alloy 1024 tuning 
fork is heard ten seconds or longer by bone conduction than b} air 
conduction The nerve loss by audiometry is 10 decibels or less for 
the speech frequencies Among 49 patients operated on, 39 or 79 per 
cent, have retained serviceable hearing for longer than six months The 
fistula closed in 4 

Borderline Candidates The 1024 fork is heard fi\e to ten seconds 
longer by bone than by air conduction The nerve loss b\ audiometry 
does not exceed 20 decibels for two speech frequencies, 512 and 1024, 
an d is not more than 30 decibels do^n for the remaining most im- 
portant frequenc) , 2048 Of 62 patients operated on 34, or 55 per cent, 
ia\e maintained serviceable hearing for more than six months Closure 
°f the fistula occurred m 8 
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Candidates Not Suitable The 1024 fork is heard longer by air 
conduction than by bone conduction The nerve loss as shown by 
audiometry is more than 20 decibels for two speech frequencies, 512 
and 1024 or more than 30 decibels for the remaining most important 
frequency, 2048 

Occasionally, the operation may be performed on a patient whose 
nerve function is shown by tuning fork and audiometer to be just below 
the lower limit for the borderline group For a young patient who is 
encountering a rapid loss of nerve function “the operation may be 
justified as an attempt to prevent further loss of nerve function as well 
as to improve the hearing ” Likewise a patient with otosclerosis whose 
nerve function is just below the lower limit for the borderline group 
and who is suffering from considerable tinnitus may at times be bene- 
fited by fenestration Of 6 patients operated on, 2 obtained a practical 
hearing level In one there was no audiometric improvement but the 
tinnitus was eliminated in the surgically tieated ear This has allowed 
the patient to use his hearing aid with gi eater efficiency 

Huizmg, H C Audiogram, Fenestration and Prosthesis, Nedeil 
tijdschr v geneesk 91 . 12, 1947 

The audiogram is of great importance as indicating whether there is 
any necessity of fenestration in cases of otosclerosis When bone con- 
duction has decreased more than 25 decibels m the speech range, no 
operation should be carried out, and when air conduction has decreased 
more than 55 decibels (except in the incipient stage of otosclerosis) 
in deafness due to disease of the middle ear an air conduction hearing 
aid with uniform amplification is indicated In cases of inner ear 
deafness several types of audiograms \\ ere followed When there is 
a uniform loss of hearing for all sounds, as veil as when there is deaf- 
ness of the abrupt type, a hearing aid with adjusted characteristics 
should be prescribed 

Hutchinson, C A Labyrinthine Fenestration The Present Position, 
/ Lcnyng & Otol 61: 567, 1946 

The author discusses the symptoms and the differential diagnosis 
of otosclerosis and reviews the historical development of the fenestration 
operation He states that there are three slightly different technics in 
vogue ( 1 ) the one stage transmeatal operation of Lempert and Sham- 
baugh, (2) the two stage posterosuperior operation of Sourdille and 
(3) the one stage posterosuperior operation favored by Hall and him 
He feels that in the Lempert-Shambaugh operation the access and 
exposure are not free enough and the hemostasis less easy to secure 
Sourdille now operates with the patient under local anesthesia In 
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the first stage he performs a modified radical mastoidectomy and pre- 
pares the tympanomeatal flap with great care, aided by a magnifying 
loupe and paying particular attention to thinning the flap and trimming 
it to the required shape and size He then removes the head of the 
malleus, but carefully conserves the incus, as he considers that doing 
so increases the mobility of the flap after final fenestration The flap 
is then carefully placed in position and tamponed with paraffin gauze, 
and the incision is sutured 

Six months or so later he carries out the second stage He reopens 
the incision, makes a semicircular incision in the shrunken, adherent 
flap posterosupenor to the prominence of the lateral semicircular canal, 
raises the flap so devised and rolls it forward so as fully to expose 
the prominence Then, using an operating microscope and rasps of 
various sizes he fenestrates the semicircular canal close to the dome 
of the vestibule, reapplies the flap and tamponades it in place with 
paraffin gauze The incision is then sutured He does not employ 
irrigation or penicillin prophylaxis Unlike certain American workers, 
he makes no claims to 80 per cent success but says that there is a 50 
to 50 chance of success The author thinks that he can obtain as good 
results with the one stage technic as with the two stage technic If, 
however, adopting the two year criterion, one finds that one cannot 
equal Sourdille’s results in a reasonable proportion of cases, it may be 
that one would be well advised to resort to the two stage technic 

Among the absolute contraindications of the operation he mentions 
otosclerotic changes which can be roentgenographically demonstrated 
m the bony wall of the external semicircular canal Among the relative 
contraindications he mentions a low^ middle fossa and a forward lateral 


sinus, also any stage of pregnancy, because the disease is distinctly 
aggravated during piegnancy, and an age over 45 years 

He favors general anesthesia induced with gas-oxygen-trilene 
He rfses the postauricular approach At first a retioauncular incision 
is made, the periosteum elevated and the mastoid bone exposed Then 
an incision is made through the membranous external meatus in the 
plane of the skull surface, from a point near the bottom of the posterior 
nieatal wall, across this wall and the roof, to a point slightly beyond 
die junction of the roof and the anterior wall From each end of this 
nicision, further incisions are carried down at right angles to it to 
points just short of the line of attachment of the tympanic membrane 
The subsequent steps are essentially those of Lempert’s fenestra 
oo\-ovahs technic The microscope is used for making the fistula 
The after-treatment follows the usual lines 

The causes of failure are (1) retraction of the flap (rare) , (2) 
e °id development (very rare) , (3) secondar} ulceration of the flap 
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(4) injury of the membranous labyrinth, (5) acceleration of the 
otosclerotic process with degeneration of the organ of Corti (for this 
reason, operation during pregnancy is contraindicated) , (6) failure of 
a hearing center, atrophic as a result of disease, to recover its function , 
(7) osteosclerosis, (8) serous labynnthitis 

There is a 50 to 50 chance of a permanent improvement of 25 to 35 
decibels 

Jackson, M Progressive Deafness and Its Cure, South Afncan M J 
21 674, 1947 

The author discusses the treatment of otosclerosis and of lymphoid 
tissue obstruction of the eustachian tube For the latter condition he 
advocates the type of irradiation recommended by Dr Crowe, of Balti- 
more He then discusses the fenestration operation, which he uses in 
suitable cases 

Jones, M F Critical Survey of the Lempert Endaural Fenestration 
Operation, Laiyngoscope 57.263, 1947 

The author divides the patients into four groups ( 1 ) ideal patients 
(comparatively rare) , (2) good risks (satisfactoiy and common) , (3) 
poor risks (few have a chance to recover some hearing) , (4) unsatis- 
factory (occasionally operated on — after the patient has been given a 
thorough explanation and a period of at least three months for con- 
sideration) 

There are two essentials for obtaining the best results proper selec- 
tion of patients and proper training of the surgeon There is a place 
for the fenestration operation, the hearing aid and the training pro- 
gram m the proper care of the patient with impaired hearing The 
otologist should be the one best qualified to help patients in their selec- 
tion If the patient is a good surgical risk and the operation properly 
done, the operation is not dangerous Persistent dizziness is rare, 
transient facial paralysis may occur A discharging ear is the most 
annoying postoperative feature The operation as a rule does not result 
in normal hearing but in “useful” hearing 

The greatest cause of failure of the fenestration operation is bony 
regrowth, which closes the artificial window Wrong diagnosis is a 
close second Surgical accidents are another cause Infection is still 
another 

Standards for reporting have been proposed The standard accepted 
by most otologists is the 30 decibel loss level for the three conversa- 
tional frequencies It is safe to assume that a hearing improvement 
maintained for two years will be permanent 
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Jones, M F. Symposium on Fenestration of Labyrinth General Cor- 
relation, Arch Otolaiyng 46: 544 (Oct ) 1947 

Osteogenic closure of the fistula still remains a major cause of failure 
The two methods employed by Lempert to prevent closure still hold 
some promise of success These two methods may still be considered 
as m the experimental stage Use of a lead burr appears to be a method 
of preventing closure, but lead may have other, deleterious effects 
Lead is not an inert substance, and lead particles remain after the 
burr is used It should not be lecommended for general use at this 
time In other hands than Lempert’s the use of the stopple has not 
produced satisfactory results 

Bleeding is one of the factors contributing to bony regrowth The 
author was unable to obtain a blood-free field consistently with any 
type of general aiiesthesia However, this is achieved with the type 
of local anesthesia employed by Lempert and Branover He considered 
it safe m the hands of these authors but does not share their feeling 
that it is safe in the hands of most operators 

The percentage of successful operations varies between 38 and 95 
per cent for surgeons of equal ability It seems inadvisable to state a 
definite percentage, but the author feels that there is a permanent im- 
provement of hearing in more than 50 per cent 

The present standard of reporting is unsatisfactory, but it is the best 
so far proffeied It would be desirable to have some standard of 
reporting approved by the American Otological Society 

Whereas Day recommends a short postopei ative confinement to 
bed, the author finds much less tendency toward vestibular disturbances 
and their consequences when the patient remains m bed and quiet for 
a longer time 

Training methods for the development of understanding and capable 
fenestration surgeons should be subject to the approval of authoritative 
bodies 

As a protection of the public, certification of those qualified m fen- 
estration surgery should be implemented by the American Board of 
Ootolaryngology at once 

The author takes exception to the statement of Maxwell "The 
peiformance of the fenestration as a surgical experiment is a violation 
of the ethical conception of the profession ” He hopes that Maxw ell 
"Jll consi der the implications of such a statement when applied to all 
innovations in medicine and especially when applied to fenestration 
surgen 

Kelemen, G Fenestration of the Labyrinth A Bibliography, Laiyn- 
goscopc 58: 74 1948 
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Kopetzky, S J Evaluation of the Fenestration Operation in Oto- 
sclerosis, Nebraska M J 32 53, 1947 

Patients who are to undergo the fenestration operation should he 
told the whole truth regarding the uncertainty of any prediction of the 
outcome They should not be misled by having statistical figures quoted 
to them, for there is no known means by which the surgeon can truth- 
fully tell whether in a given case the result will be a success or a failure 
On the basis of the findings of Grunert (1896, 1897) the author 
believes that in two thirds of the cases the round window and the 
acoustic nerve are involved in addition to the stapes and the oval window 
In these cases the operation cannot improve the hearing 

Too many patients with a rationalized diagnosis of “clinical oto- 
sclerosis” are operated on before the diagnosis is definitely established 
More stringent criteria should be used and in questionable cases medical 
therapy tried 

As a procedure the fenestration operation has a place in otologic 
surgery However, the operation must still be classified as m the 
evolutionary stage The question whether it is a valuable means of 
improving impaired hearing is at this time much unsettled 

A postoperative period longer than two years will become increas- 
ingly necessary before one may finally determine whether or not further 
evolution of the otosclerotic lesion will not bring with it further 
deterioration of hearing In view of the shock entailed by a failure to 
attain expected results a careful preoperative psychiatnc examination 
of the patient should be undertaken, to eliminate postopei ative psychi- 
atric breakdown 

Kranz, F W A Report on the Fenestration Operation, Elmsford, 
N J Sonotone Corporation, 1946 

The author reviews for laymen the present status of the fenestration 
operation 

The benefits which are obtained from this window operation in some cases are 
not to be minimized and it seems probable that improvements in technique will 
increase somewhat the proportion of cases which will be benefitted However, it 
does seem desirable to recognize as clearly as possible where this operation fits 
into the general problem of the treatment of the hard of hearing, and to recognize 
that onlj a minor group of hard of hearing people are suitable candidates for the 
operation, and that the operation is successful in only a percentage of the cases 
which are operated on This operation has its legitimate place in the treatment 
of the hard of hearing but it appears that it does not appreciably change the status 
of the well fitted modern hearing instruments as a means for the restoration of 
hearing 
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Lempert, J Lempert Fenestra Nov-Ovalis Operation for the Res- 
toration of Serviceable Unaided Hearing in Patients with Clinical 
Otosclerosis Its Present Evolutionary Status, Aich Otolatyng 
46 478 (Oct ) 1947 

Despite progress m the fenestration technic, two questions remain 
unanswered 

1 Will the patient’s acuity of hearing be unproved to the level 
necessary to insure practical, serviceable unaided hearing for both social 
and economic contacts ? 

2 If the hearing is improved to the “serviceable” level, will it remain 
at that high level permanently ? 

Although with the tests available at present one can in the majority 
of cases determine preoperatively the likelihood of restoring serviceable 
hearing as a result of fenestration, these tests, being subjective, are not 
always infallible 

The author feels that otologists still have no better method of 
determining the degree of function of the cochlear nerve m conduction 
deafness than the careful and intelligent use of the 512, 1024 and 2048 
steel tuning forks, he suggests the following test The patient must 
face the examiner with chin up and eyes widely open Synchronously 
with the cessation of the hearing of the fork by bone conduction the 
eyes deviate involuntarily to the side and m the direction of the fork 
This deviation of the eyes is due to the patient’s search for the sound 
which he has just lost 

Although, owing to the advances made m the fenestration technic 
in the last ten years a large percentage of the newly created fenestras 
have remained permanently open, otologists have no way of knowing in 
advance which ones will remain patent 

The author reviews all his endeavors to improve fenestration technic 
from 1938 to 1947 

Attempts to prevent locally osteogenesis in the newly created fen- 
estra were made on the following two surgical principles 1 Physical 
impedance must be offered to the osteogenesis that starts and spreads 
from the noimal freshly cut periosteal, enchondral and endosteal layers 
of the fenestral rim, and thus force the same to heal w ithout osteogenetic 
repair 2 The histologic structure responsible for osteogenesis within 
the freshly cut margins of the three layers of the bon)’’ fenestral rim 
must be devitalized and inactivated without being destroyed 

AVith regard to the first principle he states that pressing the tvm- 
panomeatal flap tightly into the fistula (“soft tissue impedance”) does 
not necessaril} pre\ent the closure of the fistula The adhesions that 
nia - develop betw een the membranous labyrinth and the tr mpanomeatal 
flap are not a means of prerenting osteogenetic closure of the newh ere- 
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ated fenestra as assumed by Lmdsay, but are a result encountered 
occasional^ because, for some unknown reason, osteogenesis did not 
take place 

An inert metal frame obturator fitted into the bony rim of the fistula 
could prevent osteogenesis, but its use will remain impracticable until 
a method of creating a fenestra of standard size and shape is developed, 
so that a prefabricated frame can be used 

A properly fitted cartilage stopple will prevent osteogenesis, but 
fibrous adhesions between the stopple and the margin of the fenestra 
might render the stopple immobile 

The use of perforated, tightly fitting stopples is inadvisable, because 
the opening m the center cannot be made large enough to permit suf- 
ficient mobilization of the perilymph and the endolymph by air-borne 
sound The only hope of reaching the desired objective with the stopple 
lies in a two stage technic — m forcing healing without osteogenesis by 
tightly inserting the stopple, then removing the stopple and covering 
the fistula with a tympanomeatal flap 

In the attempt to prevent osteogenesis by the second principle con- 
trolled experiments were made in monkeys, in which the walls of the 
fenestras were burnished with various substances, such as steel, gold, 
silver, silver amalgam and pure lead The only fistulas which stayed 
open were those m which the freshly cut walls were burnished with 
lead 

The author now uses the lead technic continually He hopes that time 
will prove that all the surgical problems heretofore encountered can now 
be successfully solved Lead burnishing is evidently not injurious to 
the endolymphatic labyrinth or to the organ of Corti In 3 patients 
operated on with this technic more than five years ago, the fistula has 
remained open and the original improvement of hearing has been main- 
tained If microphone amplification greatly improves the hearing of 
speech, the chances are that a fenestra nov-ovahs will do likewise 

Lempert, J , Meltzer, P E , Schall, L A , and Wolff, D Osteogene- 
sis Following Fenestration of the Vestibular Labyrinth of the 
Rhesus Monkey A Controlled Experimental Study, Aich Oto- 
Icnyng 46 512 (Oct ) 1947 

Osteogenetic repair of fenestras newly created m the vestibules of 
the labyrinths of the rhesus monkey and its prevention were studied 
Forty-one monkeys (82 ears) were operated on 

Bone regeneration is initiated by fibrosis which fills up the middle 
ear, crossing over the fenestra at first and later filling in the fenestra 
The periosteal bone is the first to regenerate m the untreated ear 

After this more or less simultaneously and independently, endosteal 
bone, bone deposited by accretion around fragments of mature bone, and 
islands of newly deposited bone appear 
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There is no evidence that enchondral bone is immue to regeneiation 
Enchondral bone was observed to regenerate m some of the expen- 
mental and control ears and not in others The size of the fenestra 
seems to have no bearing on the ultimate regeneration of bone 

Burnishing the freshly cut rim of the fenestra with 24 carat gold, 
silver, silver amalgam or stainless steel, with 2 per cent aqueous solution 
of gentian violet, or with electrocoagulatmg current did not prevent 
bone regeneration Burnishing with pure lead, in 2 monkeys, prevented 
bone regeneration (autopsies made after six months and twenty-eight 
days) 

Regeneration did not occur when a cartilage stopple was fitted 
firmly against the cut edge of the capsule 

Fibrin foam or film does not prevent regeneration The skm flap 
laid over the window does not prevent endosteal bone from forming 
beneath it oi even periosteal bone from creeping under it and crossing 
the wundow 

Lempert, J , Wever, E G , and Lawrence, M The Cochleogram and 
Its Clinical Application A Pielimmary Report, Arch Otolaryng 
45 61 (Jan) 1947 

In ordei to determine whether a case of otosclerosis is suitable for 
the fenestration operation, one must have an objective test b) which 
to recognize preoperatively the existing reservoir of cochlear function 
in a deafened ear The authors report their preliminary expenments 
which have the goal of developing a standardized cochleogram so that 
any deviation from the normal can eventually be studied and recognized 
Electrical potentials arising m the cochlea in response to sounds 
have been observed in a great vaiiety of experimental animals and 
probably arise in the hair cells of the oigan of Corti In man a cochlear 
response of similar character has been observed 

The authors studied the responses m 1 1 cases in the course of operat- 
ing for otosclerosis, tinnitus or Meniere’s disease With the electrode 
inserted m the round window niche and probably in contact with the 
membiane, clearly positive responses wmre observed coming from 4 
ears and faint responses from 2 ears The remaining ears yielded nega- 
tne results piobably because of failuie of the electrode to make con- 
tact with the round window membiane Other placements occasional!} 
tried, at the edge of the niche, on the promontory and at the neuh 
opened fenestra m the region of the ampulla of the horizontal canal 
"ere unsatisfactory 

Lmdsay, J R Healing of Experimental Labjrmthme Fistulas 
Further Observations Aich Otolaiyng 46: 584 (Nor ) 1947 

The experiments weie earned out in monkeis 
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The interpretation based on the previous experiments, that success 
in maintaining a patent fenestra in a semicircular canal is dependent 
on the degree to which the membranous canal is preserved m its normal 
position at the outer peripheiy of the bony canal where it is free to come 
into direct contact with v hatever covering may be used over the fistula, 
appears to be supported 

A factor contributing to the successful application of a covering flap 
consists in locating the fistula on the convex surface of the mound 
formed by the wall of the horizontal canal slightly distal to the ampulla 

In monkeys several types of flap have been utilized to prevent bony 
closure, with varying degrees of success (a) A conjunctival graft with 
epithelium outward was successfully employed ( b ) Thiersch giafts were 
used successfully m several instances (c) Grafts of the thin skm and 
periosteum of the wall of the external auditor}' meatus proved preferable 
to Thiersch grafts ( d ) The tympanomeatal pedicle flap used m the 
Lempert operation was the most successful covering tried in the monkey 

Absence of bony closure of a fistula has been obtained in 2 patients 
without the application of any covering In each patient the fistula was 
made, after a complete simple mastoidectomy, without interfering with 
the drum membrane, the middle ear or the ossicular chain 

In the first patient, at reoperation after about fifteen months, the 
fistula was found covered by mucoperiosteum The ability to limit 
osteogenesis is not a characteristic only of the epidermis The same 
result has been obtained with conjunctiva and with mucoperiosteum 
under suitable conditions 

The degree to which an epidermal flap 01 graft is effective m pre- 
venting osteogenesis between it and the bony surface underneath appears 
to depend on the maintenance of close apposition 

In the 2 patients the same forces which accounted for the lepneuma- 
tization of the mastoidectomy cavity seem to have contributed to the 
prevention of osteogenetic closure while the mucoperiosteum was grow- 
ing across the fistula 

Lindsay, J R The Fenestration Operation Observations on the 
Evaluation of Hearing Tests, Laryngoscope 57 367, 1947 

The author’s summary follows 

Complete closure of the fenestra after the Lempert nov-ovahs operation has 
become an infrequent complication 

A decrease in the hearing improvement for low frequencies m the third to the 
sixth month is common and is evident in many cases which may still be classed 
as successful results 

Hearing for the 2,048 and 4,096 frequencies is most consistently maintained 
after operation This region is most important for speech perception 

A comparison between preoperative bone conduction thresholds, and the maxi- 
mum postoperative hearing gam has shown a close correlation 
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The possibility for improvement in speech perception appears to be most accu- 
rately indicated by the preoperative bone conduction threshold values at 2,048 
and 1,024 cycles 

Marvil, J E Problem of Deafness, Delaivaie State M J 19: 189, 
1947 

Marvil discusses the various types of deafness and their treatment 
for general practitioners 

Maxwell, J H Training of Surgeon and Selection of Patient foi 
the Fenestration Operation, Aich Otolaiyng 46: 539 (Oct ) 
1947 

The prerequisite training of the surgeon should include first of all 
a wide background of diagnostic and suigical experience m the general 
field of otolaryngology and a thorough knowledge of the entue problem 
m all its phases He should operate on cada\ers under supervision, 
and he should obseive experienced surgeons perform the operation 
If it can be made practicable, it would be well for the national societies 
to elect a rotating board of otologists to determine the qualifications 
and to issue certificates of proficiency m this field 

There is considerable latitude in the selection of patients suitable 
for the fenestration operation 

In cases in which the presence of clinical otosclerosis can be 
assumed, the age of the patient and the rate of progress of the impairment 
should be considered The operation is indicated m young patients 
with fast progressing impairment Three or four audiogiams should 
be taken, and the hearing threshold checked by tuning fork tests The 
chief value of the tuning fork tests is to check the audiogram, which 
on many occasions is found to be inaccurate in spite of frequent calibra- 
tion of the audiometer Testing of speech reception is most important 
The present tendency to conclude that a patient is handicapped or that 
the fenestration has not been successful if slightly more than a 30 
decibel loss has been recorded on the audiogram for just one or even 
two of the tones seems absurd 

If a patient has been rehabilitated by fenestiation so that he can carry 
on normal group conversation, the operation must be regarded as suc- 
cessful even though m some instances there may be a loss of 70 decibels 
foi one or possibly two of the frequencies 

No patient is suitable for fenestration unless it can be shown by 
accepted tests that there is sufficient cochlear function to permit the 
hearing to be restored to a serviceable level through the successful 
by-passing of the obstructive element The performing of the fenestration 
operation as a surgical experiment is a violation of the ethical concepts of 
I e medical profession 
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Mayer, O On the Cause of New Formation of Bone in the Basal 
Turn of the Scala Tympam in Otosclerosis, Monatschi f Ohienh 
81 113, 1947 

The bone tissue which in patients with excessive otosclerotic areas 
is sometimes formed in the basal turn of the scala tympam extends from 
the inner surface of the promontory across the lumen of the scala to 
the cochleai capsule The bone shows a very primitive structure The 
author thinks that the newly formed bone represents a functional struc- 
ture which tends to buttress the extensively involved capsule and to 
prevent it3 threatening collapse The histologic changes are similar to 
those in bone regeneration (callus formation) 

Meltzer, P E Revision of the Fenestration Opeiation, Aich Oto- 
Icnyng 46 528 (Oct) 1947 

Accidents excluded, osteogenesis, fibrosis and labyrinthitis, in this 
order of importance, are the causes of postoperative failure 

The new bone is easily distinguished from the surrounding bone 
during the first yeai or two , later it may become indistinguishable 
In some cases maiked tissue repair will lead to bony closure even if the 
operative technic has been faultless 

If the fistula has been well made, 4 to 4 5 mm long, 1 5 mm wide, 
with no endosteal shreds and with bone debris and chips thoroughly 
lemoved from the cavity, it should not be revised under the following 
conditions if there was no improvement of hearing after the operation 
or if the hearing did not reach the practical level at any time, if the 
hearing did not reach the practical level in the speech frequencies , if 
the improvement of hearing was lost rapidly within thiee to six weeks 
The last event usually means fibrosis 

A revision should be made if the original fistula w r as too small It 
should be made if the improvement of hearing remains for six to eight 
v r eeks and is then lapidly lost, and one has a feeling that a fragment 
of bone might have made its way into the window^ or that a spicule of 
bone u r as attached to the canal wall membrane In these instances one 
might revise sooner than usual, provided the cavity is clean and well 
epidermized 

The best time for revision of the fistula is usually from six to twelve 
months aftei it has become evident clinically that the fenestra has 
closed 

If during reoperation it seems difficult to expose the perilymphatic 
space and there is fear that further instrumentation will result in damage 
of the membranous labyrinth, one should stop the procedure and leplace 
the flap over the fenestia On elevation of the flap one may find fibrous 
tissue extending into the window, or the perilymphatic space may be 
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filled with organized material Attempted removal will generally evulse 
the membranous labyrinth 

The number of cases in which hearing is improved by revision is 
small, about 20 to 25 per cent m well selected cases In 15 to 20 per cent 
it may be improved but not to the practical level 

The danger of the hearing being made worse by revision is much 
greater than at the time of the original operation It is necessary to 
exercise good judgment as to when not to tinker unnecessarily at the 
time of revision 

Moorhead, R L Fenestration for Otosclerosis Report of One 
Hundred and Twenty-Three Cases, Aich Otolaryng 45: 49 (Jan ) 
1947 

The author reviews the results obtained in 123 consecutive cases 
seven months to four years after operation 

There are three groups of patients in whom the operation is per- 
formed (1) those with good hearing for bone-conducted sounds, (2) 
those with marked nerve degeneration which has not, however, pro- 
gressed to a sufficient degree to warrant the assumption that no im- 
provement of hearing will be obtmed, (3) patients with an unfavorable 
degree of nerve degeneration “who wish to take the chance, or on whom 
the otologist wishes to operate for one reason or another ” Operation 
is perfectly justified in this last class for, if it is properly performed, 
even if no improvement of hearing is obtained, these patients are in 
no way worse ofif than before the operation 

There were no deaths m the whole series Transient facial paralysis 
occurred m 2 patients, postoperative perichondritis, in 1 There were 
none m whom vertigo persisted In about 10 per cent of the patients 
the cavity continued to discharge 

Fifty-seven of the 123 patients, or 47 per cent, recovered service- 
able hearing, with threshold at the 30 decibel level or better for all the 
three conversational frequencies In 19 patients, or 15 per cent, the 
30 decibel level was reached or exceeded for two of the three conversa- 
tional frequencies These two groups should be classified as enjoying suc- 
cessful results In the third group are 11 patients, 19 per cent, m whom 
the 30 decibel level was reached m only one of the frequencies In 
36 patients, 29 per cent, there was no improvement of hearing at all, 
but only 5 per cent had their hearing diminished below the preopera- 
tive level 

In 24 patients the cartilaginous stopple was used The final results 
in these were not markedly different from those in patients operated on 
without it 
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Nodme, E R Evaluation of the Fenestration Operation for Deaf- 
ness, J M A Alabama 16.236, 1947 

This is a short review for general practitioners 

Ombredanne, M Surgery of Deafness Fenestration m Cases of 
Congenital Atresia of the External Canal, Oto-ilnno-laryng intei - 
nat Lyons 31: 229, 1947 

The author reports 2 cases m which fenestration of the ampullated 
end of the horizontal canal and covering of the fenestra with a flap 
from the retroauricular region produced a remarkable improvement of 
hearing 

Passe, ERG Bilateral Clinical Otosclerosis Treated by the Fen- 
estration Operation Using the Cartilage Stopple and the Endaural 
Approach, Ptoc Roy Soc Med 40 319, 1947 

The authoi successfully applied the fenestra nov-ovahs technic 
with stopple Jacobson’s nerve over the promontory was destroyed by 
diathermy 

Passe, ERG The Fenestration Operation for Otosclerosis, Post- 
Giad M J 23:507, 1947 

For this review the author discusses the following topics 
1 Classification or Grouping of Patients Who Have Otosclerosis 
Group 1 Those in whom clinical and audiometric examination for 
hearing of both pure tones and speech established beyond doubt that 
the reserve of cochlear function is adequate In this group 80 to 90 
per cent find their hearing restored to the practical conversational leveh 
Group 2 Borderline patients with cochlear damage apparently so 
extensive that it will be necessary for the maximum improvement to 
be obtained if the practical hearing level is to be reached In this group 
success can be anticipated m 20 to 40 per cent 

Group 3 In these patients the cochlear nerve has deteriorated so 
far that the chances of improving their hearing by operation are prac- 
tically nil Occasionally, however, m such patients the hearing for the 
low frequencies of 256 and 512 has been restored to such an extent 
as to enable conversation to be heard clearly 

Bone conduction, while not a decisive criterion of the state of the 
acoustic nerve, is frequently a great help, the former guiding level of 
30 decibels for the frequencies 1024 and 2048 may now be lowered 
to 40 decibels 

Paracusis willisiana, if present, is a most important guide to the 
possibility of operation If absent, it definitely excludes the patient 
from the benefits of the operation 
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The period during' which deafness has been increasing is not definitely 
significant The greatest acuity may be expected after operation m 
young pei sons, but successful results may also be obtained in the 
elderly 

Improvement of air conduction is frequently observed for a short 
time after a successful operation in the ear not operated on In the 
ear operated on, the bone conduction is occasionally improved, but 
frequently it is worse 

2 Evolution and Execution of an Efficient Fenestration Technic 

The author uses the microscope and constant irrigation He removes 

more of the periosteal layer around the canal and the domed vestibule 
than other operators, leaving only a thm eggshell layer of endosteal 
bone extending from the dome of the vestibule, anteriorly, to the 
downward bend of the lateral semicircular canal, posteriorly, on top of 
this area a fenestra of almost 1 cm is then made No cartilage stopple 
is used The flap is formed of the anterior meatal wall It is always 
possible to cover the dome of the vestibule and the ampulla of the lateral 
canal with this thin skm, but it is not always possible to cover the 
prolongation of the fenestra around the bend of the lateral canal with it 

Damage to the membranous labyrinth does not prevent practical 
restoration of hearing In cases of Meniere’s disease, treating the patient 
by extraction of the lateral and superior membranous canals, after sealing 
off the articular ends by diathermy, did not i esult in further deterioration 
of the patient’s already somewhat lessened hearing 

3 Institution of a Meticulous and Rigidly Aseptic After-Treatment 

In order to avoid postoperative stenosis a single S-shaped endaural 

incision is used, which produces a flap of skm hinged posterosupenorly, 
which at the end of the operation is folded back into the meatus and 
held up against the lower border of the temporalis muscle by means 
of a suture passed through the flap and the skm of the postauncular 
groove An absorbable cellulose packing is used 

4 Notation of Follow-up Records Based on Standard Tests 

5 Tinnitus in Relation to Otosclerosis and the Fenestration Opera- 
tion 

In approximately 25 per cent of the patients tinnitus is either 
abolished or greatly reduced In 60 to 70 per cent it remains unaltered 
ln density, but may be altered in tone In a small percentage it may 
become worse for a short time Destruction of the tympanic plexus has 
no effect on tinnitus It is of use only m cases m which tinnitus is 
possibly due to inflammatory irritation of this plexus Tinnitus m the 
patient with otosclerosis is, in the author’s opinion, possibly due to 
spasm of branches of the internal auditory artery as well as of branches 
of the tympanic artery 
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He has found that severance of the preganglionic fibers of Ti and T 2 
produces instantaneous and complete cessation of the pulsating type of 
tinnitus One patient with early otosclerosis on whom stellectomy was 
performed showed a marked gam in hearing with complete cessation 
of the tinnitus, although the hearing still continues to deteriorate and 
the tinnitus to persist on the side not operated on It is still questionable 
whether it is desirable to perform sympathectomy on both sides or not 
Up to now most of the work on the sympathetic supply of the vessels 
of the ear has been done on the superior or the inferior cervical ganglion, 
but this neglects the branches going to the vertebral artery, which are 
most important 

6 Results of the Fenestration Operation as Compared with Those 
Obtained by Hearing Aid 

The author stresses the superiority of the operation Whether or 
not m successful cases the operation either arrests or prevents the 
usual nerve degeneration of otosclerosis cannot yet be answered with 
certainty A careful examination of the ear not operated on has been 
made in a large percentage of cases in which the hearing of the fen- 
estrated ear was improved It has shown that slight improvement does 
occur, up to 10 or 15 decibels, but that this improvement is purely 
temporary In none of the author’s cases has it persisted for more than 
six months 

In the author’s opinion, the critical period during which an “en- 
chondrahzed fistula” may close is six months 

Passe, ERG Fenestration Operation for Otosclerosis Interim 

Report on One Hundred and Thirty-Six Cases, Lancet 1. 171-174, 
1947 

The author discusses briefly the historical development of the 
operation and the symptoms and the diagnosis of the disease He divides 
the cases into three groups (see foregoing review of Passe, ERG 
Post-Giad M J 23: 507, 1947) 

He operates now only in cases m group I and uses Lempert’s fen- 
estra nov-ovahs technic with and without a stopple He uses con- 
tinuous irrigation according to Shambaugh The operation is done 
under pentothal sodium® anesthesia after heavy premedication Vitamin 
K and calcium lactate are given preoperatively The patients get up 
usually on the third or the fourth day and leave the hospital on the 
tenth to twelfth postoperative day Age is no contraindication, pro- 
vided that the cochlear nerve still retains its function 

Passe, ERG Technic of Fenestration Operation, Proc Roy Soc 

Med 40 319 (no 6), 1947 

A colored film is used to demonstrate the technic 
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The authoi states that he has now given up the insertion of a car- 
tilaginous stopple, because it does not permit as great an increase m 
hearing as a fistula without stopple , it does not materially reduce post- 
operative serous labyrinthitis , it does not necessarily prevent bony or 
fibrous closure of the fistula There is the further difficulty of insertion, 
as well as the added risk that the membranous labyrinth might be 
injured during the insertion and the associated manipulations 

Popper, O Fenestration of the Labynnth II Tianstympamc Fen- 
estration, J Laiyng & Otol 61:441, 1946 

In this paper the author’s purpose is to fill m and accentuate im- 
portant details of his previous paper of the same year 

He uses a binoculai head gear giving magnification of about l l / 2 
diameters and a working distance of 6 l / 2 inches (16 5 cm ) A detailed 
description of the instrument is given 

General anesthesia is used (induced with open ether, oxygen and 
pentothal sodium,® followed by open ether and oxygen or by intratracheal 
ether and oxygen , intratracheal ether and oxygen alone , continuous 
pentothal sodium®) 

The patient’s face is turned toward the surgeon, and this relative 
position is maintained during the operation 

He describes the operation m eight stages and illustrates each stage 
with colored pictures 

The author gives a hydrodynamic hypothesis for the improve- 
ment of hearing that occurs with fenestration in cases of otosclerosis He 
assumes that sound is transmitted to the inner ear through the round 
window The auditory ossicles and muscles are not organs of sound 
transmission but of accommodation and protection A mobile normal 
stapes acts as an escape valve to allow for displacements or vibrations 
of the perilymph, excited by sound impinging on the round window 
The normal stapes is able by muscular action to control and adjust 
the amplitude of the excursions of the perilymph 

Possibly another function of the stapes is to adjust the tension of 
the round window membrane by hydraulic action A specific tension 
will filter out or dampen unwanted frequencies and thus accentuate, 
or focus on, a particular sound spectrum This function is, in the 
author’s opinion, the first to disappear in otosclerosis 

In fixation of the stapes the escape valve action is absent The wave 
is therefore suppressed, dammed back, dampened and distorted and 
can, therefore, stimulate only the organ of Corti, but feebly If the 
entire capsule plus the perilymph is set into vibration, hearing is good — 
as m bone conduction m otosclerosis 

Fenestration of the labyrinth creates a new escape valve 
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The tympanic membrane has three main functions 1 It is a most 
perfect receptor for sound 2 It assists by variations of tension to 
“focus” for sound 3 It protects the organ of Corti by an immediate 
tympanostapedial reflex and by relaxation, curtailing and dampening 
sound vibrations 

Popper, O Fenestration for Otosclerosis, Presse med 54: 648, 1946 

The author gives a short description of the method which is de- 
scribed in detail in the Journal of Laryngology and Otology (61 441, 
1946) 

Rosen, S Learning the Lempert Fenestration Operation, Arch Oto- 
laryng 45. 335 (March) 1947 

The author stresses the technical difficulty of the operation and the 
necessity of practicing on the cadaver and watching a great number of 
operations performed on the living, by competent surgeons 

Rosenberger, H C The Fenestration Operation for Otosclerosis 
A Discussion and Report of Results, Ohio State M J 43* 1042, 
1947 

This is a discussion of the problem for general practitioners 
Among the 32 patients operated on by the author, 12 had their 
hearing for the frequencies 512, 1024 and 2048 brought up to or above 
the 30 decibel level, 3 to the 35 decibel level and 4 to the 40 decibel 
level These patients are just as satified with the results as those 
whose improvement reached the 30 decibel level Nineteen patients 
(59 per cent) had an excellent or a good result, 8 or (25 per cent) 
have a fair result, which they appreciate and to which they are able 
to make adjustments without resorting to a hearing aid Poor results 
ensued m 5 (15 per cent) 

One patient experienced transient facial paralysis, and 2 patients, 
closure of the fenestra One patient maintained an excellent improve- 
ment for eight months , then there was a rapid return to the preoperative 
level, coincident with pregnancy The fistula symptom remained active 

Rosenberger, H C , and Bukovma, ERR Fenestration The 
Success of This Delicate Operation Depends on Expert Nursing 
Care as Well as Surgical Skill, Am J Nursing 47 730, 1947 

The authors discuss the principle of the fenestration operation and 
certain important factors m the nursing care Every patient is a potential 
psychiatric problem Having been afflicted with deafness — sometimes 
over a prolonged period — the patients are prone to be emotionally 
unstable They aie likeh to seize on the fenestration operation w r ith 
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the immoderate hopes and enthusiasm of a zealot A thoughtless word 
uttered by the nurse may profoundly influence such a patient 

Postoperative care is indubitably important The patient should he 
on his back or on the ear operated on , he should be watched closely for 
facial paralysis 

Salem, W The Fenestration Operation of Lempert for the Treatment 
of Deafness Results in Seven Cases, Rev brasil de oto-nno - 
lanng 15: 101, 1947 

The author reviews the literature of the last few years regarding 
the fenestration operation He studies the physiologic basis of the 
operation and its results and reports observations concerning 7 patients 
whom he operated on 

The complications of the operation are reduced to the minimum, 
there being practically no serious postoperative complications It is 
possible to obtain excellent results in 70 per cent of the cases, and with 
further improvement of the technic, the results might become even 
better 

Salem, W Lempert’s Fenestration Opeiation for the Treatment ot 
Deafness Results in Seven Cases, Hospital, Rio de Janeiro 32: 565, 
1947 

Salomon, J. Surgery of Deafness, Semame d hop Pans 23: 182, 
1947 

This is a general review 

Shambaugh, G. E The Fenestration Operation An Evaluation of 
Its Present Status, Surg , Gynec & Obst 84:828, 1947 

The operation is useful m two types of cases (1) the ideal case 
m which there are ankylosis of the stapes and normal cochlear function 
and the patient has an 80 per cent chance of a permanent improvement 
of hearing and (2) the suitable case in which the hearing by bone 
conduction is normal except for one of the speech frequencies and the 
loss for this frequency is 30 decibels or more In this type of case the 
patient has a 50 per cent chance 

d here are two other types of cases There is, first, the experimental 
case m which tests with two or more of the speech frequencies show a 
30 decibel or greater loss for bone conduction, but the Rmne test with 
the 1024 fork is negative In cases of this type there is a 1 m 10 chance 
of sufficient improvement to give practical hearing without an aid 
Then there is the unsuitable case in which impairment is due either to 
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incomplete fixation of the stapes or to profound nerve degeneration 
In this type of case the operation is contraindicated The worse ear 
should always be operated on 

In the selection of patients the following four tuning fork tests are 
particularly helpful 

1 If the patient cannot hear the 64 fork at maximum intensity 
close to the ear, the stapes may be regarded as completely ankylosed 
If the fork is audible by air at moderate intensity, the fixation of the 
stapes is incomplete and the operation contraindicated because there 
is too little to be gamed 

2 If the Rinne test with the 1024 fork is negative, the opposite ear 
being masked, the hearing should be improved by the operation even 
though the case is suitable but not ideal or an experimental case 

3 If the Rinne test with the 512 fork, the opposite ear being masked, 
shows that air conduction is better than bone conduction, the fixation 
of the stapes is only slight and the operation is contraindicated 

4 If the 2048 fork is not heard by bone conduction, the opposite 
ear being masked, the prognosis is poor 

The judgment as to which technic is the best must await the publica- 
tion of adequate detailed statistical data The author uses the fenestra 
nov-ovahs technic with “enchondrahzation,” urigation and microscope 

Two years after the operation, among 415 patients operated on, 
there was fully maintained improvement in 363 (81 5 per cent) and a 
further loss m 7 (17 per cent) 

Among those whose hearing was improved, the 30 decibel practical 
level was permanently maintained in 197 (47 per cent) 

The author reports the results of an inquiry concerning the improve- 
ment from the patient’s point of view Among 623 patients operated 
on 82 8 per cent regarded the operation as successful in all respects, 
and only 10 2 per cent as a failure Of the 516 who regarded the 
operation as completely successful, 303 reached the 30 decibel practical 
level and 71 were within 5 decibels of the practical level, while 142 
had a more than 35 decibel loss for the speech frequencies For the 
patient, not only the final hearing level but also the number of decibels 
gained is important Most patients prefer the gam of hearing following 
the operation to a hearing aid There is evidence that a successful fen- 
estration may arrest or delay the nerve degeneration of otosclerosis m 
some cases, but it is too early to be certain of this 

With a meticulous aseptic technic the risks of the operation have 
proved to be minimal The chief risks are those of the facial nerve 
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and the labyrinth The two year hearing lesults of the operation may 
be regarded as the permanent hearing results 

Shambaugh, G E , Jr Fenestration Operation foi Otosclerosis, 
Minnesota Med 30: 1249, 1947 

The author discusses briefly, for general practitioners, the principle 
of the fenestration operation Each patient is classified according to 
bone conduction hearing tests 

Sheridan, M R Otosclerosis, M Pi ess 217 56, 1947 

This is a short review of the pathologic aspects and the treatment 
for general practitioners 

Simpson, J F. An Operating Microscope for the Fenestration Opera- 
tion, Pioc Roy Soc Med 40: 320, 1947 

The author demonstrates a microscope with three sets of eye pieces 
permitting magnifications of 3, 7 and 10 5 diopters 

Sourdille, M The Surgical Problem of Otosclerosis, Rev de laiyng 
68:481,194 7 

Sourdille reviews briefly the history of the surgical treatment of 
otosclerosis and of the general principles of the operation There are 
four mam difficulties 

1 Difficulty of proper visualization of the ossicles and the labyrinth, 
which is overcome by the use of magnifying glasses (Gullstrand-Lupe 
and Zeiss binocular microscope) 

2 Difficulty of gaming access to the middle ear and labyrinth The 
author uses the retroauncular approach 

3 Suppuration of the ear operated on This can be overcome by 
forming and placing a tympanomeatal flap so as to close off the middle 
ear, by removing the pneumatic cells completely and by introducing 
fibromuscular transplants into the mastoidectomy cavity 

4 Vertigo The author stresses the importance of the preservation 
of the nonluxated incus for the proper transmission of sound He prefers 
a fistula which is not too large and which is made over the lateral 
semicircular canal or over the lateral part of the ampullated end 

Staffien, M On Citelli’s Tympanic Presclerosis, Arch ital di otol 
57 125, 1946 

The author reports 6 cases of “infantile presclerosis” in which remark- 
able improvement occurred under treatment with iodine The reduction 
of hearing could not be explained by middle ear changes The condition 
escribed might represent the preliminary stage of true otosclerosis, as 
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assumed by Citelh This author believes that the condition is due to 
plastic inflammatory or dystrophic changes within the oval window 
niche which lead to immobilization of the stapes 

He discusses the various theories concerning the pathogenesis of 
otosclerosis He thinks that the venous stasis which, according to 
Wittmaack, initiates the formation of the otosclerotic foci could cause 
the functional changes described as presclerotic by Citelh 

Venker, J. Some Remarks on the Fenestration Operation and What 
Leads to the Results, Thesis, Amsterdam, 1947, Lempert Opera- 
tion in Therapy of Otosclerosis, Nederl tijdschi v geneesk 
91 303, 1947 

The author uses the retroauricular approach and forms the flap 
according to the method of Lempert and the fistula according to the 
method of Shambaugh 

The results obtained with the operation in 12 cases are reviewed, 
and the improvement of the hearing of the ear not operated on is demon- 
strated This is explained with the theory of Gray concerning oto- 
sclerosis The open fistula allows a greater volume of sound to penetrate 
into the cochlea, so that the stimulation of the vasomotor system becomes 
more intense This unilateral stimulus exerts its effect on both ears, 
owing to the fact that the sympathetic fibers of both originate in plexuses 
around Willis’ circulus arteriosus The disappearance of the tinnitus 
after operation is attributed to the better blood supply The author 
refutes the assumption that an increase of mtralabyrintlune pressure 
is present in otosclerosis 

As the author, with Gray, assumes that there are disturbances of the 
vasomotor system m otosclerosis and that the good results of the opera- 
tion are at least partly due to an improved vasomoter reflex, he suggests 
one should try to achieve improvement of hearing by bilateral extirpation 
of the stellate ganglion, as fenestration does not yield 100 per cent 
successful results 

A case of otosclerosis m which mastoidectomy alone was performed 
resulted m a considerable improvement of hearing for several weeks 
This is supposed to have been due to the stimulus of the vasomotor 
system following trauma of the mastoid process 

Viole, P The Surgical Treatment of Deafness, Ann West Med & 
Swg 1:25, 1947 

This is a short review of the problem for the general practitioner 

Weersma, P Fenestration Operation m Otosclerosis, Nedeil tijdschr 
v geneesk 91* 856, 1947 
This is a review for general practitioners 
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De Weese, D D Fenestration for Otosclerosis Technic and Results 
in Eleven Cases, Portland Chn Bull 1:3, 1947 

The author reports cases 

Whitaker, C F , Jr ; Juers, A. L., and Shambaugh, G E A Modified 
Endaural Incision with Nerve Block Anesthesia for Fenestration 
and Mastoidectomy, Arch Otolaryng 45: 662 (June) 1947 

The authors describe a modified incision which affords the follow- 
ing advantages ( 1 ) a shorter postoperative course for complete healing , 
(2) less tendency toward atresia of the meatus, (3) less deformity 
The incision is made m two parts The first part is started on the 
superior wall of the external auditoiy canal (12 o’clock) at the junction 
of tire bony and the cartilaginous portions of the canal It is extended 
posteriorly around the canal to the inferior wall (6 o’clock), care being 
taken to keep the incision at the same level of the canal At this point 
the blade is directed outward and the skm cut about 0 5 cm laterally 
toward the mcisura The periosteum is then divided along the posterior 
wall of the bon}' part of the canal by arclike sweeps of the knife point 
The second part of the incision is started at a right angle to the 
first part, on the superior wall of the canal (12 o’clock) It is first 
outlined with a knife, to avoid a jagged edge, by incising through the 
epidermis into the dermis This incision extends out of the canal, 
between the tragus and the anterior crus of the helix, about 1 5 cm 
along the anterior edge of the cartilage of the pinna The incision is 
continued deeper, and the periosteum is divided The temporal fascia, 
when encountered, is incised If the temporal muscle is low, it is freed 
from its fascial sheath and is pushed upward away from the field The 
periosteum is then elevated posteriorly, superiorly and infenorly, over 
the mastoid process, sufficiently to provide adequate exposure The 
root of the zygoma is exposed and a self-retammg retractor inserted 
After the operation has been completed, two sutures are placed m 
the superior part of the incision anterior to the helix The posterior 
edge of the incision is tucked under the packing into the meatus 

Block anesthesia is obtained with dibucame hydrochloride (nuper- 
caine hydrochloride®) (1 1,500) plus 0 5 cc of epinephrine hydrochlo- 
n de 1 1,000 per 30 cc The procedure anesthetizes m four steps all the 
nerves supplying the auricle (auriculotemporal), the auricular branch 
of the vagus nerve, the great auricular nerve and the lesser occipital 
nerve from the cervical plexus 

Wilmes, M N Modern Fenestration Surgery for Otosclerosis Heal- 
ing News 15. 5, 1947 

This is a discussion for laymen 
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bodies, report of 2 cases, *196 
Internal See Labyrinth 
Meniere s syndrome , observations on vitamin 
deficiency as causative factor, vestibu- 
lar disturbance, *151 
microtic, *243 

Middle See Otitis Media , Vertigo, Aural 
Murmurs See Tinnitus 
ossicles, hydrodynamics and hearing, oper- 
ative relief of otosclerotic and nonoto- 
sclerotic deafness and its relationship to 
hydrodynamic hypothesis of hearing 
suggested explanation for (a) Intimate 
association of organs of balance and 
organ of hearing and for (b) function 
of incus *335 

otologic effects of streptomycin therapy, 
108 

pn of cutaneous surface of external auditory 
canal , study of 27 infants, 44 children 
and 60 adults *201 
Sclerosis See Otosclerosis 
surgery, present status of, 566 
tympanum , is it possible to cover fenestra 
nov-ovalis with Shrapnell s membrane’ 
anatomic study, *529 

tympanum , Lempert endaural subcortical 
mastoidoty mpanectomy for cure of chronic 
persistent suppurative otitis media, *20 
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vestibular function prior to and following 
operation for otosclerosis *402 
which is preferable method of performing 
caloric test’ *594 

Education , course in clinical audiometry 
State University of Iowa College of Medi- 
cine 444 

course in otolaryngology, Washington Uni- 
versity School of Medicine, 444 
Electrolytes influence on Meniere s disease 

*7 

Endocrine Therapy Meniere’s symptom com- 
plex its relation to chemistry etlologic 
study *1 

Engler C W Carcinoma of trachea 122 
Eosinophils , Hand-Schuller-Chrlstian disease 
and eosinophilic granuloma of skull 236 
Ephednne aliphatic versus aromatic amines 
as vasoconstrictors 116 
Epidermis See Skin 
Epipliarynx See Nasopharynx 
Epistaxis See Nose, hemorrhage 
Equilibrium See also Labyrinth Nystagmus 
etc 

hydrodynamics and hearing operative relief 
of otosclerotic and nonotosclerotic deaf- 
ness and its relationship to hydrodynamic 
hypothesis of hearing, suggested expla- 
nation for (a) intimate association of 

organs of balance and organ of hearing 
and for (b) function of incus, *335 
which is preferable method of performing 
caloric test? *594 

Esophagus congenital malformation without 
tracheoesophageal fistula, 226 
esophageal tances in Banti s disease report 
of 2 cases in winch condition was improved 
with injection of sclerosing solutions *175 
foreign body fatality 566 

tumors of *93 

Ethmoid Sinus See also Sinuses, Nasal 
abscess of frontal lobe secondary to 

ethmoiditls *125 

actinomycosis involving ethmoid and maxil- 
lary sinuses, report of case, *423 
effects of allergy on, *48 
ctlimoiditis in children, 97 
mucoceles, pyoceles and cystic degenerative 
lesions of mucous membrane of frontal 
and ethmoid paranasal sinuses 115 
surgical treatment of ethmoiditls 227 
Etlimoldltis See Ethmoid Sinus 
Evvertsen H Acoustic function before and 
after operation for otosclerosis *393 
Exhaustion See Fatigue 
Explosions , blast perforations of ear drum, 
*316 

Fabricant N D pn of cutaneous surface 
of external auditory canal study of 27 
infants 44 children and 60 adults *201 
race mixed tumor of region of head *631 
ratigue Auditory See Hearing 

role of allergy In epidemiology of common 
told *575 

Fenestration See Deafness, Otosclerosis 
Fetus See Pregnancy 
Fever Cerebrospinal See Meningitis 
Finland M Local streptomycin therapy for 
suppurative otitis, bacteriologic and clin- 
ical observations *69 


Fischer A J Pneumococcic meningitis, pres- 
entation of case with operation and 
recovery, *637 

Fissula Ante Fenestram See Otosclerosis 
Fitz-Hugli G S Epistaxis, report of case 
of ligation of external carotid and anterior 
ethmoid arteries *564 
Infratemporal fossa and masticator spaces 
*303 

Foertsch, J H Pneumococcic meningitis 
presentation of case with operation and 
recovery *637 

Foreign Bodies , foreign body fatality, 566 
of external auditory canal causing otitis 
media, *16 

unusual otitic, report of 2 cases, *196 
Toss E L Tumors of nose and throat *86 
Fossa Infratemporal See Temporal Bone 
Mandibular See Jaws 
Ptery gomaxillary See Jaws 
Fowler E P Otosclerosis, index of litera- 
ture with abstracts, for 1947 *645 
Fox N Role of allergy in epidemiology of 
common cold *575 
Tractures See Hyoid Bone 
Fnedberg, S A Intranasal extension of 
pituitary tumors 103 

Frontal Bone osteomyelitis of, report of case 
with recovery, 109 

Frontal Sinus See also Sinuses, Nasal 
mucoceles pyoceles and cystic degener- 
ative lesions of mucous membrane of 
frontal and ethmoid paranasal sinuses 
115 

Fungi See Actinomycosis, etc 
Furstcnberg A C Nerve distribution of 
clinical significance in laryngology 112 

Galvanic Test See Labyrinth 

Ganglion, Sphenopalatine See Meckel s Gan- 
glion 

Glasses bronchoscopic improved *84 
Grabscheid E Clinical and pathologic aural 
findings in case of carcinomatosis of 
meninges *547 

Graduate Work See Education 
Grafts See Plastic Surgery , etc 
Granuloma Hand-Schuller-Chrlstian disease 
and eosinophilic granuloma of skull 236 
Granulopenia See Agranulocy tosis 
Guild S R Interpretation of hearing tests 
*431 

Hand-Schuller Christian Syndrome See 
Schuller- Christian Syndrome 
Harris H W Local streptomycin therapy for 
suppurative otitis, bacteriologic and clini- 
cal observations *09 

Hay Fever See also Anaphylaxis and Allergy 
Rhinitis vasomotor 
allergy in otolaryngology 229 
hydrolyzed oral hay fever antigens 572 
Head See also Cranium 
injuries hearing impairment due to cranio- 
cerebral trauma 95 
mixed tumor of region of *631 
Hearing See also Deafness 
acoustic function before and after operation 
for otosclerosis *393 

acoustic vestibular and other problems 
concerning otosclerosis and Its surgical 
treatment according to Popper s method, 
*380 
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Hearing — Continued , , , 

11 . 1111 } , tinnitus and vertigo in essential 
li) pertension 439 
Aids See under Deafness 
and li} drod} namics , operative relief of 
otosclerotic and nonotosclerotic deafness 
and its relationship to hydrodynamic 
h} potliesis of hearing, suggested expla- 
nation for (a) intimate association of 
oigans of balance and organ of hearing 
and for (b) function of incus *335 
cochleogram and its clinical application , 
preliminary report *607 
Conseriation See under Deafness 
course in clinical audiometrj , State Uni- 
versity of Iowa College of Medicine, 444 
eilect of differential mobility of windows of 
cochlea on mechanism of, *63 
e\ aluating efficienc} of group screening tests 
of, 225 

functioning of air cell system of mastoid 
process in audition, *447 
loudness recruitment phenomenon with 
reference to differential diagnosis of dis- 
orders of internal ear and eighth nerve, 
439 

otologic effects of streptoni} cln tlierap} , 108 
preoperatue audiometr} , evaluation on 
operating table of primarj gain in course 
of fenestration, *646 

leeducation without use of hearing aids, 
report, analysis and interpretation of 
lesults in 50 hard of hearing persons *511 
round window membrane of cochlea, experi- 
ments demonstrating its ph}sical responses 
*36 

speech hearing in otosclerosis, *653 
tests , audiogram, fenestration and pros- 
thesis *660 

tests audiogram in otosclerosis *657 
tests, fenestration operation, observations oil 
evaluation of hearing tests *668 
tests interpretation of, *431 
Veterans Administration program in fields of 
audlolog} and speech correction, 229 
Heine-Medln Disease See Poliomj elitis 
Hemangioma of ear and mastoid process, 
report of 2 cases, *535 
Hematologj See Blood 

Hemoglobin and Hemoglobin Compounds See 
Anemia, Blood 

Hemorrhage See also Nose, hemorrhage , 
Tonsillectomy etc 

induced li}potension In control of bleeding 
during fenestration operation *656 
Hilding A C Cross-sectional area of lower 
respirator} tract at different lei els and 
its possible ph}siologic significance. 111 
Histamine See also Anaphylaxis and Allergy 
use in Meniere's disease, *6 

Hodges W E Effect of differential mobility 
of windows of cochlea on mechanism of 
hearing, *63 

Holle} E B Congenital choanal atresia , 

new tr inspalatine technic, *587 
Holmes E M Microtic ear *243 

Hospitals , guide to use of procaine penicillin 
in hospital practice 571 

0t m r5nBOlORl0 service in veterans’ hospitals, 

House H P Surgerj of chronically dis- 

charging ear *135 

Hvdrvllin use of new antihistamine combina- 
tion in treatment of allergic disorders 443 


H}drodynamics and healing, operative relief 
of otosclerotic and nonotosclerotic deaf- 
ness and its relationship to hydrodynamic 
h}pothesis of hearing, suggested expla- 
nation for (a) intimate association of 
organs of balance and organ of hearing 
and for (b) function of incus, *335 

Hydrogen Ion Concentration , pa of cutaneous 
surface of external auditory canal, study 
of 27 infants 44 children and 60 adults, 
*201 

H}oid Bone fractures, presentation of 2 cases 
with review of literature *266 

Hypertension See Blood piessure, high 

Hjpertropli} See under names of organs 

and legions 

Hypoacusia See Deafness 
Hypophysis See Pituitar} Bod} 

Hipotension See Blood pressure low 

H} poth} roidism See Thyroid 

Idiosyncrasy See Anaphylaxis and Allergy 

Immunity See also Anaphylaxis and Allergy , 
etc 

cellular and humoral factors influencing 
constitutional resistance and development 
and control of local lesions 443 
Incus See Eai ossicles 
Infantile Paralysis See Pohom} elitis 
Infants See also Children 

newborn, congenital malformation of esoph- 
agus without tracheoesophageal fistula 226 
Infection See also under names of bacteria 
as Streptococci , etc 

cellular and humoral factors influencing 
constitutional resistance and development 
and control of local lesions, 443 
Inhalation See under Penicillin 
Injuries See under names of organs and 
regions, as Head, etc 
Instruments See also Apparatus 

functioning of air cell system of mastoid 
process in audition, *447 
li radiation See Larynx, Koentgen Rays 
Thyroid, etc 

Jaws, benign cysts of antrum originating from 
jaw or teeth, 226 

intratemporal fossa and masticator spaces 
*303 

Jongbees L B W Which is preferable 
method of performing caloric test? *594 

Kayser R Progress in surgery of septum, 
*210 

Kilham L Local streptomycin therapy for 
suppurative otitis, bactenologic and 
clinical observations, *69 
Kler J H Abscess of frontal lobe secondary 
to ethmoiditis, *125 

Kobrak H G Round window membrane of 
cochlea experiments demonstrating its 
physical responses *36 
Korner s Septum See Temporal Bone 

Labia Yocalia See Vocal Cords 
Labyiinth See also Equilibrium, hystagmus 
4 ertigo. Aural 

effect of differential mobility of windows of 
cochlea on mechanism of hearing *63 
Fenestration See Otosclerosis 
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Labyrinth — Continued 

hydrodynamics and hearing, operative relief 
of otosclerotic and nonotosclerotic deaf- 
ness and its relationship to hydrodynamic 
hypothesis of hearing, suggested expla- 
nation for (a) intimate association of 
organs of balance and organ of hearing 
and for (b) function of incus, *335 
labyrinthine symptoms subsequent to fenes- 
tration of labyrinth, *649 
loudness recruitment phenomenon, tilth 
reference to differential diagnosis of dis- 
orders of internal ear and eighth nerve, 
439 

otosclerosis associated with osteoporosis and 
labyrinthitis chronica ossificans, *184 
regeneration of bone tissue after experi- 
mental injury of labyrinthine capsule in 
dogs, *646 

round window membrane of cochlea, experi- 
ments demonstrating its physical responses, 
*36 

which is preferable method of performing 
caloric test *594 

Labyrinthitis See under Labyrinth 
Lake C F Mucoceles pyoceles and cystic 
degenerative lesions ot mucous membrane 
ot trontal and ethmoid paranasal sinuses, 
115 

Laryngectomy See under Larynx 
Laryngitis See under Larynx 
Lary ngoflssure See under Larynx 
Laryngology See also Otolaryngology 
nerve distribution of clinical significance m 
112 

Lary ngotracheobronchitis See under Respir- 

atory Tract 

Larynx See also Vocal Cords 

cancer 120 

complications following irradiation of thyroid 
gland 115 

cy sts congenital, 96 

Diphtheria See Diphtheria, laryngeal 

moniliasis of 118 

posterior lateral approach to larynx for 

bilateiai recurrent paralysis of vocal cord, 
105 

report of postoperative course in cases of 
subpenchondral total laryngectomy 122 
treatment of tuberculous pharyngolaryngitls 
with streptomycin 440 
tuberculosis 117 
tumors of *91 

Lederer F L Otolaryngologic service In 

veterans hospitals 103 
Lempert J Lempert endaural subcortical 

mastoidotympanectomy for cure of chronic 
persistent suppurative otitis media *20 
Lermoyezs Syndrome See Vertigo, Aural 
Letterer-Siwe Disease See Reticuloendo- 
thelial System 

Lewy R B Actinomycosis involving ethmoid 
and maxillary sinuses , report of case, 
*423 

Lsophageal varices in Banti’s disease 
report of 2 cases in which condition was 
improved with Injection of sclorosing solu- 
tions *175 

Posterior lateral approach to larynx for 
bilateral recurrent paralysis of vocal cord, 
103 

Lillie H I Mucoceles, pyoceles and cystic 
degenerative lesions of mucous membrane 
of frontal and ethmoid paranasal sinuses 
115 


Lindsay, J R Benign cysts of paranasal 
sinuses *609 

Lip Reading See under Deafness 
Lips , tumors of lips and mouth, *88 
Lithiasis See Submaxlllary Glands 
Llvdngston, G Role of allergy in epidemiology 
of common cold, *575 

Lloyd g M S Improved bronchoscopic glasses 

Looper L A Laryngeal tuberculosis, 117 
Luc- Caldwell Operation See under Maxillary 
Sinus 

Luhens, N M Complications following 
irradiation of thyroid gland, 115 
Lumbosacral Region See Backache 

Lund, R Popper’s operation for otosclerosis, 
*380 

Lungs See Bronchi , Respiratory Tract , etc 
Tuberculosis See Tuberculosis pulmonary 
Lymphatism status thymus lymphaticus, 102 
Lymphoid Tissue See Nasopharynx, etc 

Macdonald, P G Functioning of air cell 
system of mastoid process in audition 
*447 

Malleus See Ear, ossicles 
Mandible See Jaws 

Manning, E L Actinomycosis involving eth- 
moid and maxillary sinuses , report of 
case *423 

Mastoid functioning of air cell system of 
mastoid process m audition *447 
hemangioma oi ear and mastoid process 
report of 2 cases *535 
Inflammation See Mastoiditis 
surgery, Lempert endaural subcortical 
mastoidotympanectomy for cure of chronic 
persistent suppurative otitis media *20 
surgery modified endaural incision with 
nerve block anesthesia for fenestration 
and mastoidectomy *681 
surgery, modified ladical mastoidectomy , 
preservation of cholesteatoma matrix 
method of making flap in endaural technic. 
*280 

surgery, surgery of chronically discharging 
ear *135 

Mastoidectomy See Mastoid, surgery 
Mastoiditis See also Otitis Media 
changing picture of 95 
squamositis and squamomastoidltis, *558 
Maxilla See Jaws 
Maxillary Bone See Jaws 
Maxillary Sinus See also Sinuses Nasal 
actinomycosis involving ethmoid and maxil- 
lary sinuses , report of case, *423 
antral window in middle meatus, experi- 
ments and presentation of cases in which 
antral window was made in middle meatus 
of human subject and no additional surgi- 
cal procedures were performed, *463 
benign cysts of antrum originating from 
jaw or teeth 226 

benign cysts of dental origin, *623 
streptomycin used locally in care of chronic 
suppurative maxillary sinusitis, report of 
case 5G8 

Meckel s Ganglion sphenopalatine ganglion 
block for relief of painful vascular and 
muscular spasm with reference to lumbo- 
sacral pain 570 

Medicine Military See Military Medicine 
Psychosomatic See Mind body and mind 
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Medln-Helne Disease See Poliomyelitis 
Membrane, Tympanic See Ear, tympanum 
Meniere’s Disease See Vertigo, Aural 
Meninges, clinical and pathologic aural fln 
ings in case of carcinomatosis of, 54 1 
tuberculosis, tuberculous meningitis compli- 
cated by pregnancy 570 
Meningitis, pneumococcic, presentation of case 
nith operation and recovery, 
primary Streptococcus vindans meningitis, 
568 , „ 

Tuberculous See Meninges, tuberculosis 

Meningococci See under Meningitis 
Microscope, operating, for fenestration oper- 
ation, *679 


Microtia See Ear 

Military Medicine, blast perforation of ear 
drum, *31G 

rehabilitation of aphasics in army hospital, 
98 

speech disorders in World War II , stutter- 
ing, 100 

Miller M V Hemangioma of ear and 

mastoid process, report of 2 cases, 535 

Mind bod} and mind psychosomatic and 
neither problems in Meniere s disease, 
*12 


Moniliasis of larynx, 118 
Mouth, tumors of lips and mouth, *88 
Mucocele See Ethmoid Sinus , Sinuses, 

Nasal, etc 

Mucous Membrane See also Mouth , Nose , 
etc 

congenital choanal atresia , new transpala- 
tine technic, *587 

mucoceles pyoceles and C}stlc degener- 
ative lesions of mucous membrane of 
frontal and ethmoid paranasal sinuses, 
115 


Muscles , fractures of hyoid hone , presenta- 
tion of 2 cases with review of literature 
*266 

masticatory , infratemporal fossa and masti- 
cator spaces, *303 
Paralysis See Paralysis 
M} cosis See Actinomycosis , etc 
Myerson M C Simplified penicillin nebu- 
lizer apparatus *643 


Nervous System See Brain, Nerves, etc 
Neutropenia, Malignant See Agranulocytosis 
New, G B Rhinoscleroma apparently cured 
with streptom} cin, 119 
Tumors of nose and throat, *86 
Newborn Infants See Infants, newborn 
Noise See Explosions 
Nose See also Nasopharynx, etc 

Accessor} Sinuses See Sinuses Nasal 
and th}roid, 97 

anno}ing postoperative problems in oto- 
rlnnologic plastic surgery, *78 
antral window in middle meatus, experi- 
ments and presentation of cases m which 
antral window was made in middle meatus 
of human subject and no additional surgi- 
cal procedures were performed, *463 
clinically malignant tumors m otolaryn- 
gology, 107 

congenital choanal atresia , new transpala- 
tine technic, *587 

hemorrhage , epistaxis , report of case of 
ligation of external carotid and anterior 
ethmoid arteries, *564 
Inflammation See Rhinitis 
intranasal extension of pituitary tumors 
103 

intianasal medication with vasoconstrictors 
234 

preoperative and postoperative medical 
therapeutics, 98 

progress in surgery of septum, *210 
rhinoscleroma apparently cured with strepto- 
mycin, 119 

turbinate treatment in vasomotor rhinitis, 
440 

tumors of, *86 

Nov-Ovalis See Otosclerosis 
Nurses and Nursing , fenestration , success of 
this delicate operation depends on expert 
nursing care as well as surgical shill 
*676 

Nutrition See Yitamins, etc 
Nystagmus See also Labyrinth 
vestibular function prior to and following 
operation for otosclerosis, *402 
which is preferable method of performing 
caloric test? *594 


Narcosis See Anesthesia 

Nares See Nose 

Nasal Sinuses See Sinuses Nasal 

Nasopharynx, associated symptomatology of 
diseases of epipharynx 114 
etiology, treatment and prevention of chronic 
sinus Infection, 567 

radiation therapy for conductive deafness , 
report of results and discussion of 
roentgen and radium irradiation, *504 
salivary adenocarcinoma of, report of case, 
*275 

tumors of, *90 

Ncch, mixed tumor of region of head *631 

Neoplasms See Tumors, and under names of 
organs and regions 

Nerves See also Paralysis 
cochlear , loudness recruitment phenome- 
non with reference to differential diagno- 
sis of disorders of internal ear and eighth 
nerve 439 

distribution of clinical significance in 
laryngology, 112 

Paralysis See under Paralysis 
Recurrent See Larynx paralysis 


Olmstead, E G Fractures of hyoid bone, 
presentation of 2 cases, with review of 
literature *266 

Organ of Corti See Labyrinth 
Oropharynx See Pharynx 
Orthodontia See Jaws, Teeth 
Ossicles See Ear 
Osteogenesis See Bones, growth 
Osteomyelitis of frontal bone, report of case 
with recovery, 109 

proliferative, and paranasal sinuses, *621 
Osteoporosis See Bones, atrophy 
Otitis Media See also Mastoiditis 

chronic endaural approach to treatment, 96 
foreign bodies of external auditory canal 
causing otitis media *16 
Lempert endaural subcortical mastoidotym- 
panectomy for cure of chronic persistent 
suppurative otitis media *20 
modified radical mastoidectomy , preservation 
of cholesteatoma matrix, method of mak- 
ing flap in endaural technic, *280 
pneumococcic meningitis , presentation of 
case with operation and recovery, *637 
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Otitis Media — Continued 
suppurative, local streptomycin therapy , 
bacteriologic and clinical observations *69 
surgery of chronically dischaiging ear *135 
unusual otitic foreign bodies, report of 2 
cases *196 

Oto Audion See Hearing, tests 
Otolaryngologic societies directory of 128, 
242 446, 574 682 

Otolarjngology and anesthesiology, *53 
clinicallj malignant tumors m 107 
course in , Washington TJnlversitj School 
of Medicine, 444 

otolary ngologlc service in veterans’ hospitals, 
103 

Otology otologic effects of streptomycin 
therapy, 108 

Otorrhea See Otitis Media 
Otosclerosis, *651 *679 

acoustic function before and after operation 
for *393 

acoustic vestibular and other problems con- 
cerning otosclerosis and its surgical treat- 
ment acording to Popper s method *380 
and blue scleras, *649 

anesthesia for surgical correction of deaf- 
ness *657 

associated with osteoporosis and labyrinthitis 
chronica ossificans, *184 
audiogram fenestration and prosthesis, *660 
audiogram in *657 

bilateral clinical, treated by fenestration 
operation using cartilage stopple and 

endaural approach *672 
biochemical conditions in patients with 

*414 

cause of new formation of bone in basal 
turn of scala tympanl in, *670 
Cltelli s tympanic presclerosis, *679 
cochleogram and its clinical application , 
pieliminary report *667 
conditions of external auditory meatus and 
tympanic membrane in patients with 

♦420 

critical survey of Lempert endaural fene 
stration operation *662 
cytochemical studies on experimental bone 
fistulae, contribution to research in oto- 
sclerosis, *656 

evaluation of fenestration operation for 
deafness *672 

evaluation of fenestration operation in 
*664 

fenestration for *676 

fenestration for, report of 123 cases, *G71 
fenestration for, technic and results in 11 
cases *681 

fenestration of labyrinth, bibliography 
*663 

fenestration of labyrinth, transtympanlc 
fenestration *675 

fenestration operation *652 *664, 672 

*679, *G80 

fenestration operation , discussion and re- 
port of results, *676 

fenestration operation, evaluation of its 
present status *677 

fenestration operation for deafness, *653 
fenestration operation indications for, *659 
fenestration operation , interim report on 
136 cases *674 

fenestration operation , major hazard , 
anesthetic *654 

fenestration operation, observations on 
evaluation of hearing tests, *668 


Otosclerosis — Continued 
fenestration operation, operating micro- 
scope for *679 

fenestration operation, revision of *670 
fenestration, success of this delicate opera- 
tion depends on expert nursing care as 
well as surgical skill, *676 
fenestration operation, technic of, *674 
healing of experimental labyrinthine fistu- 
las , further observations *667 
hydrodynamics and hearing, operative re- 
lief of otosclerotic and nonotosclerotic 
deafness and its relationship to hydro- 
dynamic hypothesis of hearing, sug- 
gested explanation for (a) intimate as- 
sociation of organs of balance and organ 
of hearing and for (b) function of In- 
cus *335 

in identical twins, 5 case histories *654 
index of literature with abstracts, for 
1947 *645 

induced hypotension m control of bleeding 
during fenestration operation, *656 
is it possible to cover fenestra nov-ovalls 
with Shrapnell’s membrane? anatomic 
study *529 

labyrinthine fenestration, present position 
*660 

labyrinthine symptoms subsequent to fene- 
stration of labyrinth *649 
learning Lempert fenestration operation, *676 
Lempert fenestra nov-ovalis operation for 
restoration of serviceable unaided hear- 
ing m patients with clinical otosclero- 
sis , its present evolutionary status *665 
Lempert fenestration, preliminary report 
oil 15 cases *653 
Lempert operation *656 *680 

Lempert s fenestration operation for treat- 
ment of deafness results m 7 cases *677 
medical and surgical care of patient se- 
lected tor fenestration of labyiintli, 
*652 

modern fenestration surgery for, *681 
modified endaural incision with nerve block 
anesthesia for fenestration and mastoid- 
ectomy *681 

osteogenesis following fenestration of vestib- 
ular labyrinth of rhesus monkey, con- 
trolled experimental study *666 
Topper s operation for *380 
preoperative audiometry, evaluation on 
operating table of primary gain in 
couise of fenestration, *646 
present status of surgery of car, 566 
piogresslve deafness and correlated prob- 
lems, *655 

review of surgery of, *651 
some remarks on fenestration operation and 
what leads to results, *680 
sound pressure difference between round 
and oval window and artificial window of 
labyrinthine fenestration *649 
speech hearing in, *653 
surgery *655 *658 

surgery for deafness, *646, *653, *658, 
*677 

surgery in U S A , *656 
surgery of deafness due to, *649 
surgery of deafness (Sourdine and Lem- 
pert technics), *647 
surgical problem of, *679 
surgical technic of operation of labyrin- 
thine fenestration for otosclerotic deaf- 
ness *650 

surgical treatment, *659 
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Otosclerosis — Continued 
surgical treatment of deafness, *653 
surgical treatment of deafness , fenestration 
operation for otosclerosis, *655 
surgical treatment of deafness , simplified 
fenestration teclinlc, *648 
symposium on fenestration of labyrinth , 
general correlation, *663 
tinnitus aurium (including report of results 
following Lempert fenestration and 
tympanosympatliectomy) *654 
training of surgeon and selection of 
patient for fenestration operation, *669 
transty mpanic approach and fenestration 
current technic *350 

treatment by fenestration operation , 4 

cases illustrating results, *656 
vestibular function prior to and following 
operation for, *402 

Pain sphenopalatine ganglion block for re- 
lief of painful vascular and muscular 
spasm with reference to lumbosacral pain 
570 

Palate diagnosis and prognosis in cleft 
palate speech, 442 

testing and correcting cleft palate speech 
100 

Wisconsin cleft palate program 228 
Palsy See Paralysis 
Pansinusitis See Sinuses Nasal 

Pangnosta See Aphasia 
Paralysis See also Larynx paralysis 
Poliomyelitis , etc 
Abductor See Larynx paralysis 

Bulbar See also Poliomyelitis 
Infantile See Poliomyelitis 
Laryngeal See Larynx paralysis 

posterior lateral approach to larynx for 
bilateral recurrent paralysis of vocal 
cord 105 

Recurrent See Larynx paralysis 
Paraphasia See Aphasia 
Parents parental maladjustment and func- 

tional articulatory defects in children 
99 

Paresis See Paralysis 
Parietal Lobe See Brain 
Parotid Gland mixed tumor of region of 
head, *631 

Patch Test See Anaphylaxis and Allergy 
Penicillin guide to use of procaine penicil- 
lin in hospital practice, 571 
simplified penicillin nebulizer apparatus, 
*643 

Therapy See Diphtheria , etc 
Perlsteln M A f>n of cutaneous surface 
of external auditory canal , study of 27 
infants, 44 children and 60 adults, *201 
Petrositis See Temporal Bone 
Petrosquamosal Sinus See Temporal Bone 
Petrous Bone See Temporal Bone 
t’n See Hydrogen Ion Concentration 
Pharyngitis See under Pharynx 
Pharynx See also Nasopharynx 
treatment of tuberculous pliaryngolaryngltis 
with streptomycin 440 
Phonation See Speech , Voice 
Phonetics See under Speech Voice 
I hosphate , biochemical conditions in patients 
with otosclerosis *414 

Pituitary Body, intranasal extension of 
pituitary tumors 103 


Plasma See Blood 

Plastic Surgery See also under Nose, etc 
annoying postoperative problems in oto- 
rhinologic plastic surgery, *78 
microtic ear, *243 
progress in surgery of septum, *210 
Pneumatization See Temporal Bone 
Pneumococci , pneumococcic meningitis , pres- 
entation of case with operation and 
recovery, *637 

Poisons and Poisoning See under names 
of specific substances 

Poliomyelitis , tracheotomy in bulbar paraly- 
sis, 96 

Pollen See also Hay Fever 

hydrolyzed oral hay fever antigens 572 
Popper, O Hydrodynamics and hearing 
operative relief of otosclerotic and non- 
otosclerotic deafness and its relationship 
to hydrodynamic hypothesis of hearing , 
suggested explanation for (a) intimate 
association of organs of balance and 
organ of hearing and for (b) function 
of incus *335 

lransty mpanic appioacli and fenestration 
current technic *350 
Popper s Operation See Otosclerosis 
Postgraduate Education See Education 
Pregnancy, tuberculous meningitis compli- 
cated by 570 

Presbycusis See Deafness 
Procaine Penicillin See Penicillin 
Prostlieses See Plastic Surgery 
Proteins , biochemical conditions in patients 
with otosclerosis, *414 
Pterygomaxillary Space See Jaws 
Public Health aspects of rheumatic fever 101 
Pyocele See Ethmoid Sinus 

Radiations See under names of various 
organs and diseases, as Deafness , etc 
Radium, Therapy See under names of vari- 
ous organs regions and diseases as 
Deafness, etc 
Ragweed See Hay Fever 
Rasmussen H Vestibular function prior 
to and following operation for oto- 
sclerosis *402 

Reagms See Anaphylaxis and Allergy 
Reconditioning See Rehabilitation 
Recruits See Military Medicine 
Rehabilitation of aphasics in army hospital 
98 

Research, development of auditory ossicles 
and temporal bone summary of research 
230 

otosclerosis, progressive deafness and cor- 
related problems, what has research dis- 
covered and what does future promise” 
*655 

Respiratory Tract See also Bronchi , Naso- 
pharynx , Nose , Pharynx , etc 
cross-sectional area of lower respiratory 
tract at different levels and its possible 
physiologic significance. 111 
diseases , roles of allergy in epidemiology 
of common cold, *575 

Reticuloendothelial System, Hand-Scbuller- 
Christlan disease Letterer-Siwe disease 
and eosinophilic granuloma of skull, 236 
Rheumatic Fever public health aspects of 
101 
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Rhinitis See also Respiratory Tract, diseases 
vasomotor, turbinate treatment in 440 
Rhmopharynx See Nasopharynx 
Rhinoplasty See under Nose 
Rliinoscleroma apparently cured with strepto- 
mycin, 119 

Rice A H Blast perforation of ear drum, 
*316 

Calculus major, *331 

Rislier, J C Epistaxls, report of case 
of ligation of external carotid and ante- 
rior ethmoid arteries *564 
RisKaer N Biochemical conditions in 
patients with otosclerosis, *414 
Rochberg, S Anesthesiology and otolaryn- 

gology, *53 

Roentgen Rays, Therapy See Deafness 
Rosen S Is it possible to cover fenestra 
nov-oialis with Shrapnell's membrane? 
anatomic study, *529 

Rosenberger H C Radiation therapy for 
conductive deafness, report of results 
and discussion of roentgen and radium 
irradiation *504 

Round Window See under Deafness 

Salivary Glands See also Parotid Gland 
salivary adenocarcinoma of nasopharynx, 
report of case *275 
tumors of *86 

Scaia Tympani See Labyrinth 
Scliall L A Cancer of larynx 120 
Scbenck H P Effects of allergy on ethmoid 
sinuses, *48 

Schtiller-Christian Syndrome , Hand-Schuller- 
Christian disease and eosinophilic granu- 
loma of skull, 236 

Schukneclit H F Benign cysts of para- 
nasal sinuses, *609 

Hand-Schuller-Cbristian disease and eosino- 
philic granuloma of skull 236 
Sclera, blue and otosclerosis *649 
Scleroma See Rhinoscleroma 
Selfridge, G M6m5re s symptom complex, 
its relation to chemistry, etiologic study, 
*1 

Selsp S Conditions of external auditory 
meatus and tympanic membrane in pa- 
tients with otosclerosis, *420 
Semicircular C mal See Labyrinth 
Septicemia See under specific organisms 
Septum Korner s See Temporal Bone 
Nasal See Nose 

Serum Sickness See Anaphylaxis and 
Allergy 

Sex differences in relation to stuttering, 100 
ShrapnMl s Membrane See Ear tympanum 
Simonton, K >1 Foreign bodies of esternal 
auditory canal causing otitis media *16 
Singh, H Osteomyelitis of frontal bone , 
report of case with recovery loo 
Sinus Ethmoid See Ethmoid Sinus 
Frontal See Frontal Sinus 
Maxillary See Maxillary Sinus 
Nasal See Sinuses, Nasal 
Sinuses, Nasal See also Ethmoid Sinus, 
Trontal Sinus, Maxillary Sinus, etc 
abused diagnosis of sinusitis 441 
benign cysts of paranasal sinuses, *009 
etiology treatment and prevention of 
chronic sinus infection 113, 567 
mucocele of *613 


Sinuses Nasal — Continued 
nasal sinus drainage , further Bernoulli 
experiments 568 

new technic for local anesthesia m sinus 
surgery 441 

some pitfalls in sinus surgery, 226 
tumors of nose and accessory sinuses, *87 
Skeleton See Bones 

Skin, fit of cutaneous surface of external 
auditory canal, study of 27 infants, 44 
children and 60 adults, *201 
Skull See Cranium 

Snitman M F Clinically malignant tu- 
mors In otolaryngology, 107 
Societies , Georgia Society of Ophthalmology 
and Otolaryngology 127 
international, directory of, 128 242, 446, 
574 682 

national, directory of 128, 242 446, 574, 
682 

Oregon Academy of Ophthalmology and 
Otolaryngology, 241 

otolaryngologic, directorv of 128 242 446, 
574 682 

Pennsylvania Academy of Ophthalmology 
and Otolaryngology, 241 

Society Transactions 
American Laryngological Association, 109 
Chicago Laryngological and Otological So- 
ciety, 103 239 

Sounds , functioning of air ceil system of 
mastoid process in audition, *447 
round window membrane of cochlea, ex- 
periments demonstrating Its physical re- 
sponses *36 

sound pressure difference between round 
and oval window and artificial window 
of labyrinthine fenestration *649 
Sourdille’s Operation See Otosclerosis 
Spasm sphenopalatine ganglion block for 
relief of painful vascular and muscular 
spasm with reference to lumbosacral 
pain 570 

Spectacles See Glasses 
Speech See also Voice 

anticipatory speech responses in children 
with articulatory defects, 442 
defects sex differences in relation to stut- 
tering 100 

defects , speech disorders in World "War 
II stuttering, 100 

diagnosis and prognosis In cleft palate 
speech 442 

fundamentals in treatment of communica- 
tive disorders caused by hearing dis- 
ability 441 

hearing In otosclerosis *653 
Improvement visual aids to, 228 
parental maladjustment and functional 
articulatory defects in children, 99 
program for speech-inhibited child 228 
testing and correcting cleft palate speech 
100 

Veterans Administration program in fields 
of audiology and speech correction 229 
Sphenopalatine Ganglion See Meckel's 
Ganglion 

Squnmltis See under Temporal Bone 
Stapes See Ear, ossicles 
Status Aslhmatlcus See Asthma 
Thvmus Lymphatlcus See Lymphatlsm 
Stensen’s Duct See Parotid Gland 
Stopple See under Otosclerosis 
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Streptococci, primary Streptococcus viridans 
meningitis, 568 

public health aspects of rheumatic fever, 
101 

Streptomycin present status of, 569 
Therapy See also Maxillary Sinus , Otitis 
Media, Pharynx, Khmoscleroma , etc 
therapy otologic effects of, 108 
toxicity relation of dosage to, 227 
Stria Vascularis See Labyrinth 
Stuttering See Speech defects 
Styloid Process See Temporal Bone 
Subarachnoid Space See Meninges 
Sublingual Glands See Salivary Glands 
Submaxillary Gland, calculus major, *331 
Sullivan, J A Effect of differential mo- 
bility of windows of cochlea on mechan- 
ism of hearing, *63 

Surgery See also Apparatus , Instruments 
Plastic See Plastic Surgery 
training of surgeon and selection of patient 
for fenestration operation, *669 
Syphilis See under names of organs and 
regions 


Teoth, benign cysts of antrum originating 
from jaw or teeth, 226 
benign cysts of dental origin which in- 
volve maxillary sinus, *623 
Temporal Bone, development of auditory os- 
sicles and temporal hone , summary of 
research 230 

Infratemporal fossa and masticator spaces, 
*303 


squamositis mastoiditis and squamomastoi- 
ditis *558 

surgery of chronically discharging ear, 
*135 

symptomatic elongated styloid process , 
report of 2 cases of styloid process- 
carotid artery syndrome with operation 
*490 


Temporomandibular Joint See Jaws 
Theobald, IV H Associated symptomatolog; 

of diseases of epipharjnx, 114 
Thephonn phemnamine tartrate, role o 
thephonn phemnamine tartrate in aller 
glc disorders 569 

Throat See also Larynx, Pharynx, etc 
tumors of nose and throat, *86 
Thjrold and nose, 97 
complications following irradiation of, 11 
intranasal medication with vasoconstnc 
tors, 234 

Tinnitus aurium (including report of re 
suits following Lempert fenestration an 
tjmpanosympathectomy), *654 
hearing acuity and vertigo in essentia 
hypertension, 439 
Tissue See also Cells 
regeneration of bone tissue after experi 
dogs * 64 G Ur> ° f lab - vrlnthine capsule i: 

Tonsillectomy in United States, 109 
Tonsillitis See Tonsillectomy 
Trachea cancer, 122 
Tracheotomy i n bulbar paralysis 96 
ra "ctc a ntati0n See under Plastic Surgery 

Tr Ton of r o CtUrCS ° f „ ! ,l y0id bone ’ Yesenin 
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Tuberculosis See also under names of or- 
gans, regions and diseases, as Larynx, 
Meninges , etc 

pulmonary , treatment of tuberculous 
pharyngolaryngitis with streptomycin, 440 
Tumors See also Adenoma , Cholesteatoma 
Chordoma , Hemangioma , etc , and under 
names of organs and regions, as Eso- 
phagus, Larynx, Lips, Mouth, Naso- 
pharynx, Pituitary Body, etc 
clinically malignant tumors in otolaryn- 
gology, 107 

mixed of region of head, *631 
Tuning Forks See Hearing, tests 
Turbinates See under Nose 
Turchik F Annoying postoperative prob- 
lems in otorhinologic plastic surgery, 
*78 

Twins, identical, otosclerosis in, 5 case his- 
tones, *654 

Tympanic Membrane See under Ear 

Utriculo-Endolymphatic Valve See Laby- 
rinth 

Van Alyea, O E Intranasal medication 
with vasoconstrictors, 234 

Varicose Veins See under Esophagus 
Vasomotor System See also Blood pres- 
sure , Veins 

aliphatic versus aromatic amines as vaso- 
constrictors 116 

intranasal medication with vasoconstric- 
tors, 234 

Veins See also Vasomotor System 

esophageal varices in Banti s disease , re- 
port of 2 cases In which condition was 
improved with injection of sclerosing 
solutions, *175 

Vertigo, Aural, hearing acuity and tinnitus 
in essential hypertension, 439 
Lermoyez syndrome — allergic disease 110 
loudness recruitment phenomenon with 
reference to differential diagnosis of dis- 
orders of internal ear and eighth nerve, 
439 

medical treatment (histamine) of Me- 
niere s syndrome, 225 
Meniere s symptom complex , its relation to 
chemistry , etiologic study, *1 
Meniere’s syndrome, observations on vitamin 
deficiency as causative factor, vestibular 
disturbance *151 

lestibular function prior to and following 
operation for otosclerosis, *402 
Vestibular Apparatus See Ear, Labyrinth 
Veterans, otolaryngologic service in veterans 
hospitals, 103 

Veterans Administration program in field 
of audiology and speech correction, 229 
Viruses See Poliomyelitis 
litamins, Meniere s symptom complex, its 
relation to chemistry , etiologic study, *1 
Meniere s syndrome, observations on vita- 
min deficiency as causative factor, ves- 
tibular disturbance, *151 
local Cords See also Larynx, Voice 
posterior lateral approach to larynx for 
bilateral recurrent paralysis of vocal 
cord 105 

1 oice See also Vocal Cords 
insttuction, indices of achievement in, 99 
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Wallner L J Otologic effects of strepto- 

m> cin therapy 108 

Walzl E M Report of postoperative course 
In cases of subperichondral total laryn- 
gectomy 122 

War See also Military Medicine Veter- 
ans , etc 

speech disorders in World War II stutter- 
ing 100 

Warren W C Jr Unusual otitic foreign 
bodies , report of 2 cases *190 

W ater metabolism and Meniere s disease *11 

Weather, ps> cliosomatic and weather prob- 
lems in Meniere s disease *12 


W’harton s Duct See Submaxillarj Gland 

W'llherson W W Jr Antral window in 
middle meatus experiments and pres- 
et tatlon of cases In which antral window 
was made m middle meatus of human 
subject and no additional surgical pro- 
ctdmes were performed *463 

Word Deafness See Aphasia 

Wounds See Militarj Medicine 

Xanthomatosis See Schuller-Christian Sjn- 
drome 

X-Rajs See Roentgen Rajs 




